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^2IAI:i:g!e| #2tS SAI8f3, ^2IAI:^;aOI|Al S§i* ¥d Xf^SI iJ^gOl gARSS Af§gXI St>1 

u 2JS0I sifexlis assjQ. auiAi>:as ^uiAiisoii at! olA^§@ aaxH^e s^es <yaiS! 
□ ^m?<y e£H5!s as ^aai^oiiAi ^(M§t!oi £xno^te^^^ aAisci sjds too si 

§^ 9iaioib oiiajt Kfe e<yuiM9ia§ sxisj^i ?i8ii ti8H§ 4 sip. 
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E 5= 3121 a21?IXR, ¥ :'«2) =m3|X|^ §^ OlS^^e 3ife g<!JAI:^:g!2| Qoioins 

oia. 

E as ^LH g<MAIig!2t ^Sl SiJAIia'2>21 2iaS S9813I ?ISh EffiOICI. 

E 7s ¥ 3H2I =2i3ixR°s¥a°i ^la5^s.^ oiua. Dg{§i 2}aa 3J aggse EAiei gii 

SI ?I01IAI S ESOID. 

E 8S OlSalfe aLH StlAli^gjei itas aSehPI ?leJ EBOIQ. 

E 9fe E 8011 EAIS 2JH2| ^ui S(MA|>:iJ2| giJ flHSS EA|§} EE32SA1, 2,'2}°l Al:i!:g!0l UlS 

E ICS E 8011 EAia 23H2I ^LH g-<yAligS| g(M IBS EAIS! ESSSAI. 2f2i2l AligjOfl §31 
£101, ^6Jgt 213 »l31Aiei S^OIP. 

£ IIS fes aioiei big ?i8h ^lh ^aif s asif nas ?i-ii s^wiaisj a^iHaa § 



37-1 



5 JH^ Si ^1998-079946 



^ aoiwaaoia. 

£ 12^ £E 11011 EAIE! 43HSI JHaJJIXj 4=i!olfe JH^JiJoi OPSK Al>:a°i QOIWDgOIQ. 

E 13g ^yOl-g-^ ££fe ^m3IXR0l|/H Algi 4= Sl= COJW S=^4J3I2| a^Oll CHgf if^ D0I01Z1 

gOIQ. 

E 14fe ^£1 StJAIiiga Mti\± UI0IIA1 Qg^gJ 3! 3 SiS! iJ PgSSB SOIfe ^Ul 

SiJAiigoii u& aoioinsoia. 

E 15fe St!A|>:a2f Saig! §?lffl 4»as13l ?!&} iJ4'2!oi SgM eOlfe ^LH3|XR 3^31011 

E 16S ^LHOI§^(IMS) =f=88^fe fe'Allsf mgg UE>y! MS^XtsQID. 

E 17g 12)2! ^W'?' <ye!0|| Qigi A}AII§.' giSs UEJt!! SS^xHOIQ. 

E les agssei ?-uiAi>:goii/H §5} ik' ?i&'bio)i ^sstfe gs^xteoip. 

E 19fe ^UIOIg-^(IMS) ^ ^UI?UI^(IBS)OIIM ■i'lSSfe ^SSfXIl SOIb M=3 POKXZlgOIQ. 

E 20S 04^21 ^uiois^ s! PBXAi:i:eja stfotfe -^-LH^ixi^s s&'sife agsie! ai^iaigij 
Aiirgje uey aoiofiiaoiD. 

E 218 S ^yoil^B ^yJIXROIIAI ^SEIfe £!S2«2! TOO aEI§?!J/dg UP!d! S^?- QOI 

E 22b a^e 210\o\Il =m3|XRg ^2131X1^ Efe ^-SiOll^ <M§(H| eD|A|9lbQI Al§9 ^Alffl 
E 23S S^g 2.0I8II1 ^L«OI§^g ^2j:7|XI^ Efe ^21011^ lySOil g-?|A|3lfeQI Al§g4 $A1S 

upy; is^xieoip. 

E 24fe ^flOIS^OilAI AI2?0II 05 2^2^21 SJaS Uaii! EfiOIP. 

E 25fe AlZfOII CUg !§UI S! -^21 a^S^M LfPt!! ESOIQ. 



S AlgSlfe ^ JH2J ?<yg<yUIH?l32.>Si Sd:A|3ni ?je! &»g §^ SXIOII 3gf 3J0ia. 

0IS?aS6!?I^S 2!?gE?1 S^Oil g*|A1 Sg¥1g! 4=§^g- P|X10»8tHS. OISS<i'A|>:g 

Oil SSa 9<y^IU'^(RF) Clt^^g PISSI OtaSD Al§61fe Ol^^ §gO|| 3^81 

Jil S281J] 2JQ. 01 cji^= igoii cflgf 3^3} e!Aigjai2i 2!Eiyj a^. biP£ a^a as 
ciioiEi a^oii ui§t ¥(^§6121 iiesopi gpioii mei *a£ii! 2iP. g&:Hyi *sa§f ?d3iS2) 

E PS ilgSOffe ea g ggUIS9J32| Ajbli: 3^ LHOll 2!fe ^MSiSS :tfl2 L1|E9ia2! X\^ 

uiE?iaoii cHSf ¥aAi:i:goiQ. oi2j 4:^21112913^ aiejoiiAi sg/aioi 4»B3t gaai 

0IE1 =frg gSE12}S Sg81fe SXI. Efe XI^U|e?|a(LAN)2l HE A|?&' 33 UOilAI AJ 

§a= ¥aasjAi:^eiM ssgtp. ep g uis^ia^ Atasjej sigaig aioi^: »isxts ssstp. 

ti\^ if?2AI>:aoi SSa LflM9ia Efe ^LH Aligog gg 2J32XIS.'. ±^SM±&B E 

itacjis ^msi asfe ap. ch2>3«o£ 4.^2 5^ am gigy g-^iAiigjs nis- 

a(pico-cell)£ 2!ei) 4= 2i3. ^21 SSa -SaAliiSS DIOiaS-ii'(micro-cel I )S 2!2§ 4= 21 
P. 

pxm ?ia8 agoii cHg! i?s°j tiss msa* S2i oiuej. a^^2i 3isxi 4»a gpiAi9i 

51 ¥iei ^&&Q. Alga' Pg e!AJ|i:{TDMA). PXIg ?IU4= gg,' Qf 2) Al|>i(FOMA) 3J 3 

ES&' PI 2{Aj|i(C0MA)ffl 5S6F= PXIg ?ISS 2{2,' pg Sgog P4=2J AHSlH^g 

m AH §SJ Ma ggg ssejp. pxjg ^ni4= sg?pi Ai^a'OiiAi. §ai a^s Aig :?( 
?m4=cH^i eismxi ajfe Ats-sHEs g&'&osMi saiap. 0121 ifg AiigoiiAi. =sg^ 
oil cii;?e2i i;?2 9<!d§a uiM^ia^i saiwi 5wieiO£« ^aafe Atg^i^t? cji^ysi ^ 

gg} ?lif4=S yoigi UIS9ia§0|| SSSSSMI. OlEaiie Sf^SAISI. g^AISPI ?|8H g; 111^913 
gS°J SiaS 4» 21P. AIS& PgejAlli: AlriiSOIjAI. □ Uie^ia S4iS Sm8tJ| 91 

S! ^BS XII38lfe gS A|2t PISg 3IXII!, ^§3X1 StS SI<y°S gSJSP. ai^?2 9J ± 

^Q. uiM?iaoii cH§f AI21 Jimm c-m s%s^°^m. pe Aizixisg Aigsioi 2fa§ nispi ?igf 
me?ia uioii 2ife aa@M 4= sip. ^ jhoi&'. £!oie ¥m^3.s. g^a fo!« e^ 
TOMA me?ia£!?a asB ^sspi 9igi pg sas sxia aoim. asxioiiPti gsiis,' saoip. 

Oiysa TOMA a! PXia FDMA ^dia ;I^01IA1. =2IA|:iej0l ?DI4' 31ISI3J. 2} Aliaoil ^ni4' CH 

^8i?°i ^sgfss 2?8jfe ya, ^LH saAiiigjs pg s^m^ u^owm m^m 4= sip. oie ai 
:i:So« gfsaxiB a AiigjMiAi yg gsi^ss eigj oiAig ^m4»fe ois pmg? ?axfS2j 
auig ssstp. 

COMA Ali:@iOil SiOIAI. P4= 3lgJX)2J 2}X}b SSg? PXIg 3E01I 216H 2!g9 JtHiSe AlggiP. COMA 
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S£H°i cam FOWA sEfe TOMA M^m\ am o\^^ phi diss fliggjci. ^nsj ssg coma m± 
a'sj ^ uioii 2!b oii5[ §^ :»ixi^oii □sh ^^4= liasieg &>s3iiaioi afijti aofe 5)oic». g^. 

COMAAIiSa gits TaMA SEfe FOfM°l MgeCtE S«|2!2S aD. ^3t?J2£. COMAAI;iig!0il>M 2^ 

a <ys°i oiiuxi3( sch^ ana ££& Ds^'a ?m4= m^oii m«2i?i misoii asj^oj ^^4= 
aioiss aai coma tisoii sgfg ouixi afep. :)iia3i. ssaste coMAAii:gjoiiAi oi§§ 4= axi 

2} UE AliSWI/H a^aOiOt eta(COMAAI>ia'°l Sai°J ^Hi^S! 3H2^ Andrew J.ViterbiPt ±f:2. 
1995a Addi son-Wesley Oil A1 gl^gj cOMA : Principles of Spread Spectrum Cotmunicat ion Oil UEiU 2i 

CI.). DR0IIA1 Aig5i sjgai LiiM?iaoii iJisoioi fliei@ a?ia g^j 
iyas§i/a»<yassi(TiA/eiA)°j is-95-a ss2*s. comaoii asaH a?iai gtj Aiisa 

gfiS! :JISS1 LIEItaP. 1S-95-A S£ot OiaWIE PCS mM?ia01l A1§£I& COfMOII Oigt £ □ 

g g§ sg eiaoiioii agojoi aa. ansi j-std-ooss SJiia oi agsfg i850- 1990 khz 
asiuisi COMA S6!0(i 2?gg}Q. ssai §^ PCS coaAAi;!;ejS oiiAixi s.°ji. Si! s! a2a ^b. ss! 

5! 3IS2!e! dS^Se 5?3I (fflgOII. ge? StlAliSe ^SSIPIOII 5!§StQ. 

CDMA PlIRg ^=^21 ±E.&m ^ et^?ni4»OII ^ni4»Cfl^oS 2i<yAI9ISS §} 

?l10|fe)2| ?ni=Mg At§tlQ. 01 atiyg ^SS ajttSES 3tS sg^^eiie ^SSISlOl 4=^ 

aa. 01 sftt Daoj ^fjsinji oi^ <iisoi2i°j 2^ dsi ^m\o\ 2,'2>oj 4.<M3ig 
§5}Ai9i£-s5 zijagiD. sjinas as^ioiiAi ag ai^amm oitf e^is 2?g!a. 

CDJM SsB ^SSJSIb 2S 4=&!3I?I olU°l SOI S^OllAI 1 bISSI SfOlffi UQLHfe gaiSOIIAI S 
^a iJagOII 15IAIIJ 2m 2?g}Q. 

01 SSOIIE g98l3, COMA AI>:gJ0l|A1 ^^4^ g^goj g^g go.gj ^jjf^. CH«01IA1 g^fotfe Xia|5! 

ej g^. Eb ¥S^e] g^ ms9ias □¥feai ssief sxiie pixi^ sip. is-95 s^stg 
Lf|E9iaoj gjoj 3p|oii Higis a°Es. 4f^ei cuse s yie9ia2i as gm § 

tlAligSJ =5}0I 31&6ia. ^LH SJ ^21 U|g?ja?l g5!a COMAAI^gOII 2iOIA1. 4fSAIiS21 Zlg 
S o1U2l AI=5:&'01IA1 Dg Al^gSI ^tl^lSSI SgOj Ol?01§ OJI. WIEI ^ tis g§g ^4S61& 

sEHEja. 01 mm^ ^ui3|ji^(ibss) ^ ^l«oi§^(imss)o{i a\m. ^^M^°s. 

■?-2l3IXR(0eSs) it' ^2IOIS^(OMSs)£l S^S^OI (lilgOil 2^a^)2£ ^^SefP. OiaiS? EJIIffi 

sHgsoi ?iBfi. Aii:g2i ^m^2} a^aigiB ^^Aisife aas ^UAiigaj a^oii sim 3.^ ^ 
21 Air^aaisi s^fAiJife gas sens 201a. 

g^ CDMA SiJAIiSe ^SSIfeQI E a& SSngS ^agl S!2(near-far) S&»OICt. 01 SeSlfS 
= U13IXI^ Sfe OIS^SI £} XI^2£9E4 feS E^°S. S^SIfe ^2IOI§^01I 2J6H SS2!° 

£ aaaa. 01 ^£1 2^8 ^LH AI:i:B2| ^'^iJPI SSI ^21 6!S01I 2ISH g}E£l?1l SIES. S 

^21 ^LHtiss ass 4= a3ii 

^ Alia'2}2| 2tg§ SAIOil SXIolfe SS?. COMAOII ?ISg^ ^Ul 3! -^21 SilM±& 2!0II 

§a§! ?m4= ai9?§ S315I2S gssffe Alia ai sag xiissife 201 oigsfsia. 



s S/S2I miosis ^ Ai:ia'2f2j asziae aiisisi^i ?igi sg2SAi. §a /dbii s^ia 

?ni4= CH^ Aliejg aiiS! ^S2!2£ SS61fe ? 3H2I saia CDMA AlriSS §5tA|3|?l ?l«} 

1 flis&'oil siP. 

S SS2I BI2^£!S fll2 COMA Al>ie!2| Pg ^gg m, COfJIAAl i Oil A1 llitt ^g5)2£ 0I§ 

8131 ?ie} sag iiisefoii sip. 

s iii3^-5!S siaol 5js xHaolu, Efe «i2Ai:i:gi°j sigoi mag sf&iopi ?ish ^12 

COMAAI^gig 2fAI8l& UI1 COMAA|ig§ Hlg&OII 910. 

S SS21 J(I4^5?S Hetfi Efe biaSSS i^fe fll2 C0aAAIigJ2J XHa§g OjgotPI 91SH JUIICOMAAI 
iSOIIAI iH^ fijejg S5!2S SISjaSlfe §5J9! IHBtfe! ^§S flIgSOil 2iP. 

s SJS21 iii5^5!g pg ^yAi>:ae 2,' 21011 §31 Am. ?|8f §91 ^ni4= oi^e Aiggf ?a 

^LHAIiSoS^EI SeSSg SIDIStPI ¥ie! sa§ «IS8}0I1 2iP. 



g SS2I g^AIOilOII CDS gfgOil 21613. Cil^OllAI S^lolfe »I2COMA01I Pl5g} StJAIi 

e21 AlUlii: LHOIIAI il:!igt ^S5!2£ §2f5lfe KIlCOMAOil 3|£gJ § d! Al ri: S Oil Al Sdig § 

g8tE^ gtp. 01 saoiiAife pgaa ?2 gtie 9ig5 xiii?nt4=2i g^a s^yg ?igj H12? 

DKg AlggJP. «ll ?Ilt4=21 SII2 ?ni4= g21 ?!0)E SIU01IAI JilZStiM^fS U10IIAI 5XH81fe ?<m 

s<Moi a*g3. 01 a*oii (oai xiM^Dt42i 1112^014 121 sm^i dejap. iiiig6!Ai:i:Hs 
a ^nt^M Aiss oigg(M(Too)aas Afgsioi ?3i5j2£ s^ssib sid!2s ssstoi (yaia 

42 §<ye!P. 

s SS21 jii2*JAiaioii (Qg saoii a8ia. psna 92§fc!s ¥iet «ii ?nt4'S?i2i aaa ^ae 

t!S ?lg! »I2^W4= a9l§ AlSSllr «l2?<a§6!Alia'2J AHbl:i S^OIIAI ^OiS. ¥ = 5«2S gSfSI 
fll19dSt!AI>:ej2| P|X|^21 OIS^ZISI ^aStlSge aS8^E-^^ fllS8l01. ^fll^OII 015! 

Xil2¥d!-g-6! Ali:ej2j PSHa S61JHi30l iSAIiesi 5,'aa}t}3Eg 3|£J 3E SSf 2EI5e!^OII 2| 

8H 2{2f2£ saisp. 01 gtaoii 2<oiAi. 3IXRS III2 ?2-g-dAi>:a2S¥Ei 3is at! psna a 
§?iap. §3131 sasffe ?ni4»b xiii§-6! Ai^^aoiiAi MgsiPi m& o\s°s.m i^^so. 3i 

5 ^ni4=2| 2{ SJiD a<<y3E£1 g&a ^aa tisasjg 3IIRyoilA1 ^SaP. 3IS?B140IIA1 9 

a 2»a2j sy^2! aisjs m 4=t!a^oiiAi ee ^sa t!§a^2i mm at'otoi 3(i<itap. niisia 
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01 a?i2i e}^o(fe ^i»4'?i tjejacHg oHJjxi H}^£!ct. xigjijsfe ^dais ^m-^si flii^jja 

(DiBUi oi§^oii>H ^sap. g^. 5m°i djsfe saa 3i5<ys3f upuife ois^^ss^ei 
a^ap. 

s siswi 111361 Ai Ml oil 2i8ja. s ?a§i] Aii5:g;2i Aibiiii: 39?oiiw mm §£i8ife 

St!A|:igO| :BAiaa. Oj3l/H. ?(!d8t!Aliajg 250IE g} 3H2| ?|IR2f 5?0)£ gl ^HS 0l§^S 

s&'tjp. 5!W£ §} ?H2i 3ixRg Qg itiAiiaej s^oiiAixm as6i3 ^S8i5i m& as 

31. ^SM °J«H Pe 94!etJA|iB2l ^m^i' Sfe ^014= CJie»OI SJH OlAlg gge Sfe'SlfeXIS 

gS8i?i ?(t! 4=9 a. asa oiAjg §g°j ?n(4= sl' ?m4= cn^e Aiggf ^ixi^a oi-s^ztsi ? 

agt!§ XIAISPI 916} 4^9g aSliP. 

£ SfSS OIW ^LH COMAA|>;SOI gXHSIXI SS X1SS5II g^fSlfe ^£1 COMA UlS^iaffl m 

sgfp. ^ui Aiise ^-a AiiSM 2\m sg ?a xissi we vsoi oig ^i^siJii yxxt sifeii 
e aAistp. ^ui Aiiigs =21 AiisoiiA) sggf »9oi iJ23ti 8J°a 01 n&m ws!§ Aigttp. 

S &'92| Stja Egg AI>:gJ°J AibI:!; S^UI°I Q^Bi gdl ^Ul AliglSI ggg 31^8(511 

gtp. AlrirSSJ o'Sa OHSOII. ^-2J Al^gSJ gafOll Sgjg DIAIXI gJo^AI dJ A|>:SOI £^32 ? 
A|>:gg AfaiS 2J0IP. 

s ssei PS ^Aioiife §s as^uioiiAi m^tit stiAi:iaei Sii ajthOi^^M s&Aisife 

^LM StJAIiSg SSifQ. 01 =UIAI^SS ^2JA|igia §AI. ^. ^S2!°Sb gPIS&JES S^f 

§}p. oia as e^iab ^21 Aiir^jAibi^i: s^uoiiAi is&om 9i3tia oi-g^a 5;fe mu 

a Ali!ig!0IIA1b OiaS 4= SIP. ^UI3|II^!?e.^ OfUaj, ^UiOlg^LKHI 01 13iaS ^aAI3PI ?15H 
Alfe =2J3IXR2j IISiJSM g^lAISOtetP. 01 §3iafe ^UI3|XR2£¥Ei S^a OlS! dJSPh ^ 

2jst!Ai:5igo£¥a s^a ^^e^Jss^E^ soe sois oig^wi EsjeiE-^ S!P. oi 90E21 015^2 

S 236H ^LH a mtiM±&^°i SBiSl S 31501 JilSaP. 

S E Pg 6!AI0(lfe Pg fe!2,'g} 35 Sai «l>16t3l ^3 ^U! SiJAI^iaS g-3|A|9l 

b sae sfe'eip. oi g^ia aas 2>' Aiiaoi as. ai -§aioii aAist as 2 01^21 =lh 
saAiisa §3i§ie fligetp. oiaas ¥ oig^oi eiasioi. mioi-g-^oi «ii ^lh^ixres as 

6(2 HI20I1^0I Ill2-^-L«3IXI^HS?Ei Offl SSSIfe gfll© aXIAIgJP. 

0181. S¥a £31 sisioj s es§ ap ^^AIISI SSgfP. 

H IS 0181 SSOilAI Alga g01°l □ Seig UaU! 2!0IP. 



^'fi (ACRONYM) 


SeilOEFINITION) 


ANSI 


American National Standards Institute 


muA 


Code Division Miltinln Arress 


()S-!>S 


Direct Seousnce Spread Soeclrum 


FFR 


Framfi Frrnr Ratio 


IR!? 


Indoor Base Station 


iw<; 


Indoor Mobile Station 


IF 


Inlernsdiatft Freniiencv 


IS 


Inreri^ Standard 


OflS 


Outdoor Base Station 


(WS 


Outdoor Mobile Station 


PRy 


Private Branch Exclnanae 


PO 


Powftr Control 


PCS 


PBrsonai r^omiroinir.at inn SsrvirR 


PN 


PseiirioNoise 


WTN 


Piitilif: Switch Tfilftnhnnfi Nptwnrk 


np<3< 


Quadrature Phase Shift Keying 


.<yiR 


.■^innal In Nnisfi Rat in 


Tnn 


Time Division Duolex 


TOVft 


Time Division Multiole Arress 




WaLsh-Hadamard Transform 



ejxi. £ \m sf£o(2}. -?-ui COMA oil oiei mma uis9ia2> ^21 coma oii am aiget uim9J37i ^ 
m^°s. s&^si upuq. ^ -?2i3ixi^(OBS)(io)(n)(i2)s ^^si Mti\± 

9^{10a)(11a)(12a)§ iifeP. ES. 2} ^m3|XR(IBS)(13)(14)(15)S 2f2!2| 
>ybliS^(13a)(14a)(15a)S 5?feP. S?U1 ^ ^S Mti\±. 3^ UIOII {yg|E£ 5;S*lfl ES2I axf^ 
S(17)(18)S g^S UPUffl, 01 gwg^OIIAI Oig^S ¥ Ali^gSS^E) SSdSg ^dlg,' * 2i 
P. PS =?^^S.M. -^-LH UIS9l3fe -^-21 Ali!:gJ°i S aXdOil SOia S^WI SfflgJ 4= 21P. E 1011 
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£Aia /Hdii s^2i biai5!ej a:ife gssi ^^jg 9igt 201x1. ^m^2i flitfoiu. 21 s^a fe'oi 
a:)iu. gE*j sjoisife 3s oiua. sy^iss ^2iAii:g!s ^mAi^aacf e aa^ 

3?IS itffeQ. MieJEI OlgSE OIS^S S^SJ pg Aligi gOIIAI (Mihs 4> o(fa gtg g 

5j mu°i Ai^gjoiiAisj §si3ffe say aasE ois^s ag M±^mM a^a am toiss 

?Sta. Ota 3?0II= ^£l?IIR]l» ^-yJlXROI ggjf ?II}4=0I|A1 SAJgt tiSS SAICHI a#5HI 
S{= 201 blgSiofD. aU6m. QgS^gigOl as (H. ^LHOI§^OII asil 2}atHj ijgonAH 

^LH^ixRoii aas ^2i3ixRej isaw siWAi. ^sjpuroi oia s^a^g Aigsioi ? 

ais§ *ysg ^ssm sci. 01 ragoii ^a^ixRoii afe a^a^moi gfaaisg ag aisjch 
WIA1 cig s^a^§ AigsMi axis>. 3201 ^UAiriaoii o\d\m3\^ astife saxionjii j\ 

^§ A(§8I01 01l*a ^ 2iQ. 0121 OII^S ag3l Efe 4=a3l3( 2^ SSiOIXI affePfe 3l§of 

oil 4=8{S!e! di^e gsa. oiaa exH Aiig2i zfa^sa^s s^jefHSw ^i^ofD. ^2iAi:taoiiAi 

SsSlfOII 0128 aaafiia gtSUKthe forward link disturbancejOiai ^2J0I 

usa 3^X1011 CHaH xiss^ii oiisf 4= lagoii ^uAi^asi Aidi>; s^m oh^ 3ig:>ii 
sEfe n iM^on ?\m\oi ag&' 4= S(Q. s.m. ^aoii^e ^-aAii^goiiAi soia -?lh Aiuii 
21 gxisoii s!i 4= ap. $?t5j££. saoii^g g^a^HioiJi^s i'fep. aeiss. ^UAii 

^flisjoi aaoiiAi. ^LHms9ia(i3)(ni sife 5»^xife asKiPSiia) saxHi^a ^?ii,>(gi!a) s 
ai«ae a&'oife 2,* ass jmaoii □en sg?io(3ii asi^ s^asas a»^a>p. ete; ^21 Aiigjoi 
gAisjog 2-aif ttys asi AfSoixi afeue, oie yas exHsjxi attp. ?i£i?i soixi sixi 
a ssaoi si= ^2ioi§^s efgi «si§fgas6ng§ flige,' s ^cn^iHs gfe* agigrtia sshs 
e aasixi a^p. ^si^ixi^s §amp. yms. ^siois^s as? ^na sohs 
m s aai5!2s nasaigm flissixi afeP. as2!°s 2 g/u xh^oiiah si 

U2i ?auig(asii ££& ^sii PS 3J0ii uisi asi 2?«eiigis i'fep. 

S ^LH me9|33l P^'SI ?2J0II SlIsS 1 ^aJtHi^Ofl QI§1 2iaeilS§ aAlolfe 2S XII 

asip. 01^91331 &'c«2i°£ saiaxi ^21 xhhm assja. uis?iafe ^y^ixR 
g3f ^LHois^e Afois 22Ai3ifa xitisj ga^ae §21 oiua ?ion Aig§ Mye asigip. ^ 
LHuis^ja^ aasife 2»a^se 311^ sAistoi. aaa raoip ^sjjixrsi 2}&m s^iai 

91^ XHl^OIIAI P 5!&gf flIiSS 2g ^UIAI>:g31 238 St!£l gSSg bISP. -?-2i:)|XR2| 2 SSf 

AH^oiiAi zta^soi if^ei Bisf aoi bioissios upu^i ragoii. ^uiAi:i:ag d\s yaoi 5!s 

aiSe 3ife Silgf Iili32| ggg AIMSIfe 201 blSSfSIP. Wlffl SOI. Si:l:£| 2»ag ? 

nt4=u£?oi ©a. ^uiAi>:g8 aiia ^m^t- ca^h ps§j3 ?m4=cH^ g2i siuoiiai gsfg 4= ai 

p. ^UAIiag 04=21 COMA SadSS a^SPI ?l§! A|ga> Oll§<yg}i^(TTD: time division 
duplexino)§ OlgolOl. =UI 8^321 PSga IHaZJOil S2a2| Igfgf ?S«iy2l SEiM 
€JP. 

B ^UIA|>i&'2| «I§!6IXI SifeP. 0!IS gOI. o?2{ WE! ^XHSJS! S^OIIAI AlSai 

oi(!3 3!/5fe ^xii5!ej ^821 §ajji. sap 955J0I3 3sa a3g.'aaa8Hgoi 3is 5!gei:Hi 
^21 ass wa§ aejoife 21 upya, ^21 asi; xHa§ Aigg,> 4= 2iP. sixiejgisjog, s 
LHAii^giS aasife Ej^^aoii mai ^21 asu sfe ^2j ^ai?Jny ?n(4= g?i g2j mui Aig 
g!P. s sss ^2ja?}if 3s' '^21 ^stfiiiy ?m4»2.'0ii saasoii/H. ^^^21 xm^sn s& m 
B ^^m^si^ Aiggip. 

£ 20s 04=21 syois^ Si PBXAii:gi!i lastfe ^upixi^g sgjm^ as^isj ^{^EtiM 
poioiaassAi. ^y?!XR(i5oo)s ay^ies ^¥ a^-ga aisisg- g^spi 

PBX{Privale Branch Exchange). ^m?IXR(1504) S! ^4'2J ^LH0IS^(1506)( 1508)( 15I0)S Sg.'e}P. 

2{2|2i ^Lnois^g ?a ?ni4' asoiifli(i5i4)( 1516)1 s8h ^uiJixRa gasip. aet^iss. ^ 

U^IXROilAI §UI0IS^?2S2| Sai!a(1514)l Pggaa 6I3. ^LHOI§^OIIA1 ^UI?IXI^S£21 
Saa3S Sl!3a BQ. ^Ui:iXR2l ^LH0IS^a2>2| S6!i!a£joi|S. =UI?|XR21 Alg^Uin?} 
?I(PBX)2J2| S>J^3£ SXHSfP. Sai!a(1518)(1520)b ^¥ SSI Sliasa§lU|E9J3(Publ ic- 
switched Telephone Network :PSTN)a aoj. 2a£(1512)S S6H ^LH3|X|^0||A( a^SaUIS?) 

3S21 ga :Jifes§ xiigeip. aau, pexfe Aiia(i5oo)oiiAi a^^jei ?afi:tfe 01L12. axi 
LH^aAiism as^ie! sasaAiiBjeioii ^m&^B asspi ?iai ssai^j 201P. 

E 2fe g s/g2i digsitf fe'Aioiioii as5«e! xHaa^! ai EAig} s^oip. as^i 
01 ^21 uig?i3oiiAi a/^siifflivse 212,* ^sa^^g ?ixi:3 Ps sni4= chs^s sssip. 321 

yoilfe SBI?fil4= Olg 2JE1S0I gJJIgip. feOI =21 aSI.'3l ^aifjiH^S E 2011 EAI@ 2}2{0| ^ 
214= Cll^(20)(21)g S58101 SSSfP. Otlg gOI. ^LHAIigOl ^21 asig} ?ni4=Cll^(21)01IA1 ^ 

§si ys ysai^e assjpn 3isg!P. n 221. ^m^ixi^a ^uoi§^2>°i gae ?i8h 01 ? 
iii4=S! aeig.fp. si!a2i pg^a© saispi ?i8h -^miJixRiii =uoi§^oii 2ian 5Fni4= en 

S^6IE^ oPI 9I8HA1. ^LHA|>iBS asjSi ^014= CH^Oli CHe! §aAIE}§ 5!S6i:)1l XI^A|9| 
a^Sje! Eaia. Olll 101 20 a!£IS(milllsecond)S S&'gtp. 

E 22J Slangs ?-uiAi>:a'oiiAi stisi gJAjsje! upts saoip. oi^iai. Aissoisgag} 
@s 2| PixRoiiAi ^a¥2i 4'a¥S saitfa. Heiigj(22)s ejss aa{23)(24)(25)°e ch^ 
Ajis&p. 2{ HaiaoiiAi iiiis!Ei®(23) ge*. ^moig^s a^mi! ^uc^ixi^s 4'ag!P. a* sai 
gjoiiAi iii22!as(24) sej. ^LH:)ixRg a^sii! ^mois^oi 4'ae?p. a aioi aissis 
juiaoii cjigj zffig ifAispi 9I3H 4»a 3J/Efe as aeias Aiggjp. 2»gg. saiopi ?!§! ei s 
=ui3ixi^ sfe ^uois^oi agaxi afe sia/ejEisoi ^'aetfe sgj ^sej xHas 2iAi&' 
oew 31^610. 01 2?feie aiAigjg g22?aaisa 231 9I6II s a^oiiAi s P3g9 as 
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£ 19= ^LHOIg^a ^UI31XR2{0II 4=^3^ ^SSX1{ 1400)2J SAIgt £250ia. 

^SSXl(1400)0tl/dfe E 2011 EAia eA|AI2}2)^(25)§ei, 2iA|. S! QlAj^ SSOI 4=Saa. 01 

^S§X1(1400)0IIA1. ClXiatJSfe AlZia S2 25! Aiaig aiOIEl CISSSIW g}(y:J|( 1404) 

£ ej^A|3|fe 4 6! ?l( 1402)011 4»&!aa. if(i}3l( 1404)21 g^g bliH(1406)«B gSH &tyPI(1404)S Dl 
Ee!|8Q. mffl(1406)fe SlCflgJ N ^Se 4=^5(31 ?loll ZJ XISAIZlg 0\XiO\^a. m\M. NS 

iSeiS tJSS aiHfe SXIOtI CD21 ag}Q. 0I31S 1404)011 Al §^-PI(1408)S HlgSJfe S3!|S!2! 

S2e ssAigja. g-^3i(i408)fe i}(ypi(i404)oiiAi gs^s tisaj ams saa <ys2i *gs(oii a 
§6ife ams if4:Ai3ife i/Nxioii ci§» oi^e 3>jfi @a. i^:)|(i408)sve) e^a tjsfe qiais 
a2»3i(i42o)s «igaoi. 01 qiais aafJioiiAi oi 6!s:i sjhsq. oiis moi. lus^sxia qiais 
ati flissi^ 20 sn 3S!3ioii 2I6H ssjsa. 01 xuiife aAiatJi gSH 4^saoi jhsj 

aiOliiOl iJAISQ. 0I3JE 9Bi iiAiatJg^t =*=l!iab eg ^§X|2| S20I £|fe *§Sxl(1400)°l 

□ Al. E 2g SSoie. 2i nei|ojoilAl Jil30!ag(25) 12.1. J\X\^ otU. b|g5Jof:Hlfe ¥ 
PIXRg a'Jieigl^lS! ^. A(§ 31feef ?e»S01l Ug} yaeUfflS ifAlgfp. 2,'AI2I^(25) 

^CH^g ff^Sjog g4!!6|3| flfe'OIQ. xHyOil 2i«aiffle □ IHigOll □§! g 4=^1^ tig 

^. ^§ AI2»^3|§ei g2@ tJSS^3) aa. g2a ??|2i ijOlfe ^LHPIXI^OI 

S gje}5!&! gf^ffllAIII Efe 5?§0ie^ Sfe OI§^g£| 3SQi\M XIA|@ HID) ffllAIXIOII 5&'AI34 S 

^LHJixRa =u)oi§^§oi ?aiHa°i zfseiigjg SAisife gj ^aioiioiiai. uiini ?|8H 

31 ^LHOIl^SOl ^?&!5^og □ *Sg3fg gg}A|9lfe 3101 S£I61Q. ^UiO|§^S ^SXI 

s, 3ig mss <yss ^(iisife inas §6H ^lm^ixroii g^eip. ^noim^si s^a 

32 XliJSI ^SXIOII S16H. ^LH^IXRS AlgS Sl^Si gXHJHye <!di!J81E^ gSgfQ. gtot. 

iHaoii cjigi zisaigiol asiaassj m:?I5(s. ohh soi. ^-21 a^tissi gf§oi §3ioia, ^m^i 
XRS Ai§»3i zfsoi siiasife ^aJtHids^a wys tjeimE^ ^lhai>:ss sheshail' 

□ . Sief xiliSOl 8XI2£S2.> aSlElOlOt SO. ^LMJIXRg -^LHOIS^OII ffllOIS OilAIXIS AHSg M 

as saifeQi. 01 oiiAixife ^<yuiM?ja2i sfy^ie! axioii mai ?3i5!2£ a^a sss :jisaci. 

Haiaa □ =?^°i 2!as2i ssfa §°ife □ oiisai e 2011 SAias uk 2}2,'oii CHe? 3Pige» oiu 
ei e!eia°i $Aife 3g?i8iJii saa 4= 21q. as eieigig sf ^^ss^ei saioii a^a^ 3js 
axisiJi ?)6ii a^ 4=^! a(y aioioii Egj§ 4= sia. aej as siEisse ^ ^zioii xiioi oiiaixi 
@ a&sm tiaffi a^spi ?ig} oiisai. 3 Haia ^2011 saa^ ssi 4= aa. <ysags ^ 

LHAIiigSI LH^OII Slfe dSS^SJ ^ni4=0)IAH CH^ §§ ^ig§ 4= S/Q. 

s E gjAioiioii sioiAi. -^-uiAi:fia@ ^oi£! Aiy§e» agfi} sj^ii <ysoii 

M AlgaXI a& COMA □! S5^3Em°J XH A|§e»Q. QgSS anf£| ¥fllAI, ^£l3IXR0il 

sign a^a asse sjagfa. oi asi°i 2f2^@ 64 aittaEg g£i sms 3f<y@a. is-95fi5e.> 

oil 2)811 0|g^o£ SiCHSJ 64 AlgXIg US^BJi 4'§gf 4» SPI IfflgOll, SS^Jog E^ 31^2! ^ 
ifSiej a^jEHa(Efe a<(y3E)2| 2£J S^SeiOl Al§@Q. 3 Ol^b IHI0IS3I XIS3E0II 216H 21 
4:gt2J 3ES2I Si^g^M 14»S?S£ 0I§&' gSI OlUai. CO!ylAAI:i:gOIIAl 3^21 aSCH S§bl(SNR) 
Jilgt IDISOIQ. &'S5!SJ AlUaiEfe §J 31121 Sy^iej 1O-2OS0II gol^ SAI AlgXIg JUie? 

ejQ. nase □4^21 siiaiHas Aigx}Ofi:)iiE Aig pi^sid. 

-^UIAI>:g01l 5J261fe ^-aAI:l:a'§ SXIoPI ¥iaiA)fe. ^y^lXR Efe ^yOlS^OI 4^a8lfe 2g 
ases OI4'2!°Sfe SSSMI §311i 3!0IQ. 3aU. ^§f^2S. Drt"! §&0I 2iS 4= 91U . 01 

2{ ag^oiiAi g^ssa." agxiai Jiiamoi, 3§2i astia^i. 2|2J2} 2x1 a^ 
asa saioii a^gei ^a a^d'sa spiaw 4=^1^011 sajsis^ oPi ?ie}oia, 01 
^LHois^gg ag s^oii ?ixia3. ^ssf ^a^ixRoiiAi 3 ^lh^ixr ?iji£ a 

safe aa^i gsoi qsq. 3£1s£ 01 ^lhpixrs ^uiAii!ie!a psna xni^a xia§ :h 
S5!°£ nioigfa. ^LHAi:i:ejoii a^a asuatisss zjas 4= aa^ 2§ aoigja. shusis 

COMAOIIAI a}<y3E£Al AlgHfe a«H(Walsh)3Efe §3181X1 SfES 5!T281X| SfPI CNSOI 

D. 01 gotoiiAi §j tfaa bia sfoi. a-nsEfe ^smm m^ssi siusah. a'M-8iaoiE(waish- 

Hadamard) OHS^iOjl a?te!Q. a<M3£ae CDMAOII/H ? ?IXI ?^5ig ?loH AlgSCl. =. aSSUa 
OIIAI a-HBEsg ^U512! aSJtHae aSSPI ?lg» iJi!3)biSA| Al§g3. ^gfl? iiaoilAI a<M3 

£18 siiaassAi Aigaa. aanu. oi& gag! smpi oiua. sHusia. cH^ga yaoi ^aAi 
^g°s^a 23. 01 sotoiiAi s sfaa a^nioi si/Efe ag Aigxi gggigg ^ui<ysoii sji 
s 4 siPi oiigoiQ. ^LHAi^isa ggaoii cngi mo\si°i sjtiis 8hsoi:ji ^d. shusis. Q4=JHa 
oi§3ixi5?i 2?i g} 3Ha ^LH^ixRoi Aia6i3. 014=21 -?-uioi§^ 2}afg gsg} asxiae 
Mai? 4= aoiAi ^LHoi§^a gga asasfe §3i^°s ^ui^ixroi Estaui misoia. 

meja i^isxia §5f8 pga ^q. ^lhai^iSoi ?s ?ni4=i e^ ih^s goiiAi s^gj ^s^ 

aSgf ?ni4=l Efe RFWae Algg 0\^&0\ oh. ^m^lXl^g 32!S 4=6!6tfe 9IS a^ 

01 E ^a^ixR asa soiaijie^ AiEtja. ^s\y\x\^9i xis3Efe S3ia iii^sai »isa 4= 
asffl :)is agt =2j as ?aa4:fe qsss asoiiAi Pigse asiaa. §3i:ii oi^oia ^. 
LOIXR8 is-95 H5s?oii we 64sa omx\m s^ais 4= afe a-w&^^a 2f3ioii qg} wHKWaish 

Hadamard Transform)^ S^OIIAl asailS ^SgJCf. 01 ^§S3)0|I 21oll. =U1:J|XRS ajsja RFM 
aoi ae!§ 101. OlE 5!i33E(Efe 5ja3E-S g 0|!= ¥S SlljPI 01 ^LH^OII Algl 4 2(feXIS 

gsma. a4^ Ji^a aifaoi *sa xi a^s 3 Ji^oi Aisaxi stms uatHci. 

3Ea Aigg s*isite 201 aoiiE. ^m:iixRoiiAi asjHSAiiAife steia RFJwaoii cjigi sjasisj 

flFiiaams ^sgfp. -5-ui3ixRg m 4=aa a^2£?a wma ss>oiiai e^ g^2i ss sas 
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^'ysje! RFZtse ^nthstct. o\^n gois! zisai^oi 3i t^^s s^siso yse 

PIXRg Mgl ?I3H SEIEI RF XH^g i^m&Q. ^2|A|>:gO||Ai AUHXI Stfe 1I4H3 = '1 MS&° 

SAM £2= a^at 4»i!H m&M%i =T' aa. oi de-a ms :>\^si siassgg aizjojq aijatJii 
as 4= 2{u. oiaoi g^oja. ^ucJiii^s ^uiois^^oii sa-a ifacL se og ^aioiioiiai siCH 

a sea ^LHoim^ifsj gfe^o£ xnt^tiiiioi oi^oiaD. bhgaig! ^AHb 121 smoii 
eisH a^a M<ssi fliyoii 2iaH Aisfaw. ps ^ei ui^sj dhaixiwi sish ^^^a. 

OIAH 3Ee°) S:'¥=S (ysiom SJISIfe mefSSfe SEsStcode hopping)l aigslfe 201 21 

Q. s^s. ^LHoii^oi ^uiPixR3) ^i^-og ^gg^. igo| acgg nneoi iiieaa. oieie 
*iAioii2i i2gf sss =ui:3ixRoi Ate om& 3e§°j ^¥si aaioiegf apte 201 
a. 

=U3|XR2) XIS dSfe IS-95 5£^^S xH^iet CDMAAIigJSJ -^SOIQ. 01 XlSfJSfe ^ ^ 

2I5H bJ^5i6i:HI S^a asaxi 8tS 2J 2 a 61 S (direct- 

sequence spread spectrum :OSSS)Oia. XlStiSfe OIS^OI agJi.' CDIMj«a°l EJOISJe a!^8fE^ 
5)g8t2. 2^^5011 Cllgi »lg5^2. fflE2H^ UHS SSePI ?leJ P|XR2.t2| <MSi,'E 

C3 biasife ^I'SS HisgjQ. s ^'S£J ftJ^Aioiioii °j6ia. =ui?ij;r2) xistisb aeja ^sse 

e g£l 8mffi A}§6f3, ^LH^IXRg I12HI X|g<!i!S2f QB 3ES g^iHS gifAl^ 4 21P. ^ 
UPlXRSe ^LH^IXRSI XIS<ySg 9I8H se 64 9-H§J4=S CI3i)6ffeCII, Olfe D^S §01 

81311 ^s.^ 51PI ?ia« =ui?UR2i ^gg} eigsE'i gefSfP. ^mois^oi as 64 sess 
^-se i2fe acL 2HU8ta, sa^uRoj xig^ys^t xisa S'WaE =. is-95 ssstai g^ei 
lEHsi sEffl 3^511 g aopi rasoia. ^9^^\x\^ xis a-HSE xiss a-M se oss s^^iei 

SfS Efe ifil2t aoi. HSffl 4= 21D. e»2f a^g? ^£):5|XR2| j:IS!6!§31 £ni80. ?a 

^axistisa spian, s^i □mi ^y:»ixROii §:3iafe 301 ^mois^oii Egoi m 4 sici. § 
^'ssoiiAi. ^yAi>:g!oi asian a^oi gsaa. ^UAiiSs ?is ugt ^a^^ii-gji a^^:^ 
o£ siap. ^a^ixRitt ^m?ixi^s cHit §3iai3pi misoii. a^f ^ijiois^goi ^aiPixRai 
ssapa. seig! 210IP. oiae =ui3ixi^oi ^ui?ixisig s*oi/h spispi 91811 ^nim^ ^m=^ 
SE^m aai^iss siisiAiiJ * 21P. ^uioigs^a ^ui:ixr2^2| si±§t9i qiaii § 

g£!P. ^LHOIg^H^ ^Ui:3|XI^2J°l SPISI §P|OI£IOII£. =UIOI§^S ^UlS<y6!s°J AjSfg 
OlIAl ^LHOIg^g =UIP|XROII mg^lAlgJP. 

IS-95 aSSlOil 2|8ta. ^aAliigSJ ^IXRS Pg XIS 21AIS§(PseudoNoise : PN) £*l Si!!01l 21 

OH sjoigp. &'SAi>ia2i eeioii seas h^mbpi mm. ssj§! xis siAise siiis 

^□AliiiOllAi XlSgJII A1§1 4= SIP. 3aU. 515,' =LH3|XR2| XIS 2|AtSe SSI SiilOl ^21 
3IXR°I 11331 SEJeia, ^£IOI§^OI Sg-aO) ^LH XlSiJSOII 3(^301 SXHilP. 33° 

£ g SfgSI PS *!A|0|IO||Alfe 12§a2 gXIS SESSIDie (code hopping code)e 5>fe mJlAjiS 

oii/H sEssxistise aigeip. oiai as saxiss a^^gi a!E2°e ^^jes xiisaoiot 
fip. Eie,' aEsa xisoi ^mm\ g.»s2i tims ai^pa. oi ssxmg sensi ggi ?igi ?i&' 
3I5E flisgf 4= aa. s}2{ n^xi asa. Aiga eeHajxH^oii SoHa ?i^3I5&'M5 

^sa ga^ xis<yaoii asH umm 4« 2iP(oi3E e,' i-5%2i tissmoiiEg -aai^ 4= aiP). 2 

ESS31 ga^ XIS<MSfe §A|0|l Alg§ 4= aP. SESa XlSfclSte. mM 3E 0 ^a xistis. 

:3ifesi raois xHy eai aoi. ^uiAiibaja m^m ssHsife as iii^s urn 4= sip. 

E as 3ifess aa5i:Hi pe xisj ^uiAiriia ^. ^aAidi^oii/H Aiga aais ps 21 pn 

3E, Efe 91AlQ|(Kasanil)U §EAl|e(gold set)£¥El ESa SS SEffi Al§&^ 4= S!P. lESE 

s ? 3HS1 si<y-ia!sa 3E-g <M&:>m2i gi^ej ems 2ffl chsosw sf^sa seoip. ^aoi 
g^ts oigjii tiss xisijsoii giiaoi g^iaxi afeP. shpso. ahss ses^s^is 
s 25J ^i4ioi§^s(niAia gsfa^. ^aoig^oiife ^j^eixi as seoui taisoip. 

asf g3pt ^nH8i2. ^. mjioii^^oi gt 3ixRa s^isixi ses. ^yois^s rf Jayoii agi 
eisai^oi PIB8I ^31 (Pisoii ^yoi§^a asi 4» s(p. ^uipixrs try s^aa^i stsgs 

aS8PI ?|BH. fl^i^lES mJIOIg^SB 1HI0IS81O1. H BllOliJ DllAIXIOil CHgJ gse e^SlE^ 31 

sap. ^yoig^oi gsoii sjniisia, ^lhjixrs gPioii sspi apu 2>^5toi, axH RPiiiyi 

gX|A|9|I) ^axHi^B glHIAH PS 3m dSiSJP. 

^yois^oi gxiEE^ w. ^. ^ypixRui asoi^i 9i§} ssiesoi aie ra, pg xayoii □§} 
2}aeii^§ ^?«!ii2£ gfAioPi ?igi siaol =y3ixi^oii 2i3ii ap. ^yoig^s a* ihiois ag ^ 
Oil £51 gfAia aa. 

^yoie^s sLH3|xi^2i ag ^ixiis afeisiPi ?isii aa-s §sig ^ixioigip. pse(defauit) rf 
ah^s ^yoig^oi 2°ii m Aissae ai^sioi bia^ioip. n xii^oi Aigif 4= a2 
a. ^yoig^s ^2 RFxiia°j 3iai!a aiimi aAisim. 01 *e rf XH^AiiMfe rfxh^o] oiaAig 

Oil fQE\ 4= SIP. S§t 01 Aiie^ ^yOll^MOl Oiaoil AlgaSlE! RF XflaSa &}D|S!°S ± 

SE AiiMi axi i}Ai3i3. aaAi ep s.mn Aiga RFinawxi gi!is sfgAi^j rf aiys ®isai 

LI SgU 4= SIP. 

COMA IS-95 H^eiS B SiSOII OlS ^Ul SSa me?iaOIIA1 ^(yeigOil CHet jise xiissip. 

□em. ii Haia uoiiah a^. 4=^ 9^ sai sii^m aasife AisifoigstisBdoojs a^Aisioi 
is-95 uis?iaoiiAi Sena asAi^a ^¥s°s 3^4:a3ig a^iip. t.oixi ^t^as aii 31x1 aa 
Oil aai IS-95 astf^aa siaioi^s ifiAisi^ 32S/H. a^ si 4=ti Ai2fs siaa i/3°£ & 
^Ai^' 4= S!P. S£i assie siaioi^oi aii 31x1 eaoii asii m^m w 01& oiggxia &mo\\ a 
SH ^311 ssfs gfg 4^ 2111. a^ss §3ia 4 SIP. TOO sifloi 20 iiaisa SJoia s6!Ai:i: 
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soil 2!0)AI. =LHAIi:gjS a?IAIEJS g^QlOIEfg S§5J°S S^oPI 912! SDfS a^bl§M 

oma. mis.^ Aigg; oiggtj ^UAiigooAi ggigf ssi a^sF3i ?i5!i. ^yAiissi 

is-95 aagfUBfe asfe s; ^at? ^lhai^iss ?ish Atgi ^ sip. oi sas s 
4^6! s sAioii cue! Ml 31X1 sisf eiHSs ssfs Aigsoig-itj °aiai as 
gi bigsief *<Aioiioii 2!§Ai2ja. s &»ss jtisioi^e gf4:Ai3ife ssg mm\x\ aba. oiisa). 
£!e}gi aas ^ a^sxioiiA-) sisj&is) gi^e 5?ii:)ii sife 201a. 01 aas aiM^moii 
§sf? ss^sg ^oi§} £ 3 £ 4a sssioi asgfp. 9.6 kbps sadsa 19.2 kbps satis 
s soi§6! §^ 1/2 sa^a 3=2! SiiJua 3e§oi At§ap. 2/3 oise ^isi as¥a 3e°i 

S^S 14.4kbps QAI «.'8tl. Sg^fi ^aSIS^^B S^S All 31X1 aSa gSI 6IU 

14.4 kbps <ys6pi ?i6H tHaaD(oia as ss^a ass oi sokmiah s g^eis 

aoia. M. K Simon, et al. Spread Spectrum Comnuni cat ions Handbook (3HSS).1994. McGraw-hill. 
Inc) 

E 3S bIgAIIM 1(A1§X1 blM bl§ 8600 . 4000 . 20OO 4' 800 bps)g 31X12. la^lg IS- 95 Sg^l 
0IIA1 MgflS! jHa Saffi Jtldlolfe ffl^EOia. g-5-(30)0flA1fe 8600 4000 bps A1§XI d|e aiOieg 
°aiS g§ Xlfi blEdrame Quality indicator bils)« 2,' A|§X} HaiSOII PlttgiD. AfgXI Hfllgj 

s IS-95 sssfa JiiaoiDi. e 2011 eais bta aoi, s ssoii oie Ais&'oiggdHaigjafc s»s 

3t:)|| Pg 20IP. g-^ODOIIAIfe 8b|e Mfflgil 3i HaigJOII 3l<yt}Q. 01 931I0IIAI b|e bl 

§S 9600. 4800. 2400 St' 1200 bps 01 SP. ^S3I(32)& 19.2, 9.6. 4.8 1^ 2.4 ksps 21 fe! 

mti\mm se&si 3§ 4= 2Je=. 1/221 se oiga 9^ 31x12. ss¥<3 ^=21 s 

Sfa ^f'^etP. D ^. &'i3e}^^(33)fe fi^S 2i2£ feJSblii §£1E^ 4=xlSII 3,'2» qioiei 
ai§2| e.t-^^A|31 19.2ksps2| ^^'^'MblSS fllS6.>P. 2 §a 358 fe!MS 

e!Eiab|(34)OI|A1 eiaaieai!, SSE &'a3|(38)2l aiAIOIIOIEI (37)21 Egog 3f<!it31(35)OI1A1 

i^agMSP. PS aiAIDII0IE4(38)2l aE1Maj>M(39)fe S^JtllOl A1S JtH^OII ai§h Sag 31X11! CIIOI 
El >:Si!l gElgaifefolfeQI AtgaH. 3 g31fe 31 31 (40)011 Ai 3Eaf<ygip. AgOllAI QIOlEi 

8,'s EAiaol 2ixi as ettK liEis ^ goi^ap. a«i5{°! ^ah^ is-95 H5a2i as 

^asi 3.1.3 SMI aAllolJil UPU 2iP. 

E 40(1 aOIAI. §55(30-40)21 gSfS ^SS! bl21 SSiolP. S^S gs;(4l)S ^my?^^(33)si 
2!Eiaib1(34) A10IOII ?3iaa. S*1g(puncturing)0ISi iSa ^'fll HieOI QIOIEI iregog^E) m 
2»21 i{»IS1E0! gi^sjog 2!3ia= 2!S 2|0lltp. SBS^ei 3Ebl§S S^lilblSO^Pli! 

b1§S SflAIZtg t 6!S4'0{| □§} -las fe'S-21 blgS S2iaP.)0|| 2I0H saia 5S^fl3E21 
blgOIP. S?lg! (puncturing )b1gS <yi!!5l2. 316.* 31 (40) Oil AH 3Ea}<yg5foi| CHt! S-W 3£ 

§21 5!§e! i:'OI{01IS §01 32)a <!dSiefosw. S312|e! «£I0I^S g!8tfe SfoS W^^S 4= SP. 
y^g! S^gaiOIIE E 40II& ^U1AI:i:gJ2| TOO HIOIOII (Dei, 2g§ ?18H aSOl SSS lotoi 
§ 31^31311 elfe bini(42)a P01CH(43)31 ^3ia2iP. ^S8131l SSS Sl<!d011A1 ?312!oS HSSIfe 
bl±eo||Al a^Slfe 3S 01221 TDD ^ TOMA Ali!=ao£¥Ei aaiS 20IP. A g2| tlS.^ m^Si S 

S31 s?oi ?5ja ajt}. SEii! a sajfe!@Q. s^ia 5^. mmgjs g-ejioii g^as <ys3^isi gstoixi 

9). 33111 e a'S21 TOO ^AIWIOII Xilg6l31 916H, QB IS-95 H£e.*8 IDSfe 2^31011 §iiA|3|fe 

aas g asa leei soip. 

-san2i 31^21 bias m. s waoii ots gfg ai 9<yS(yAii:gj2i ^stj §gg =2i/^uiAi:iS2i 

Al>:g IiaiDIIElfe 31^gt SAIo131l SX1@P& 20|P. 0111 101. ?nt4CJI^S Si^^ ?g5!2£ 
§^612. Ali^g SijS SA16I3I1 §^{812. Q101EH ?5 iJSSg SglSlP. ^-LflAi :i:e!21 

?ni4' TOO rasoii. ^-fiiois^ss ^moig^g agaib ssfi? 4= axiei. g^? 

SOilAl ^LHOIg^S 2^ AI2?Cf|Ai ^a31XRg31 gt!S 4= 2i3| DHgOII 0I2S gSiJ SH131 01U 

P. ejet aaois^a =aois^2?oii asigtjg ^sia. oi2JS ^aoii^oi gaisjss ^LHAi^rg 
01 s^fBife Ai?&'e assifexia a^oii 93iiaoi. a me^ias gsH a^s 4= sip. 
s sss ^ui i4ie9iaa tois zfaoi mo\ut: msi sum ssjaopi iiHgoii. ^i4i3ixi 

^§31 ^mois^soiiAi 2?a sea^a^s Sf^ap. oias u^¥Alr^=g2| zia. ^ ei^lh 

oil 21SH ^LHSaOII 98fS 0I£1 it015!H i}:i:A|3|fe S31g 5{bP, ?312!oS yfqs S3 a^a 

^s oiiuxiffl saoiHs -^uiois^s2i sjciiaa ^se asAmp. 

E 5fe Oie^OII gna 33Ha ^a3IXI^31 23H2| ^LH3|XRe S&'Stfe §6!AI>:ej(200)§ Lf 

PtflP. l^§<ilAliS(200)S 33H2I ^Sl«!(202)(204)(206)l S§I8I2. 01 ^flSISS 
^UIS(218)(220)a S01IA1 g^aP. S(202)S e!B1U(213)B 5&8lfe ^a31XR(208)a 
^a0ll^(234)§ S§feiP. SAI6131I. S(204)(206)S ^a01§^l(236)(238)e2l 2,'a} ga81fe °i 
Ell U (214) ( (216) g it'fe '^-a31XI^(210){212)l SS'SfP. 01 QOIOIDgS S!(202)(204)(206)a Mbl 

±^^m upyip. bi53 01 s!§oi s!« AHbii s^s gjfe ass upu sixis?. oi^as ^ ya a 
^01 t!s Ai§6ioi saa 33«a 31x12. ag^isj Aibii s^j poioiniioi 6a,'§a Aibii s^is 
upuife S3iap. 01 ^2^M as sp b^oIjii s 4= siE^ 8i3i ?ioii. Aiuii s«s xi 
s. gone la s4'£Ai sa8ife Aibiis^a 31x1^ xiassHs sigoi ap. caeiAi. e 

5fe ?SS!ai CHI* /Hb1:i:g^a ass SSJ8I3II UPfcHP. Gl^OI. e!ESHS13 gaife g! fflOil 

M pg ^sa oi§oii as!s ois 4= aiP. oia as diss saoii s g/aia aoi°£(a3i eisa 

dIEibi SS). 0131Alfe fetAil8l SaSlXI a3|S lip. 8H££Hfe ^Sl 3J UIS?l32iOil SOlte' 

4= axisf, ^uiAi>ig2}. Efe ^yAiibsai ^aAi^s^a'SJS ehessai^ 4= sife fe^s s s/sa 

S!4=5!eJ ^SS 01L1P. 

All 3Ha a(202)(204)(2C6)OII aXlflfe Aldli 3^011 feSJ aii(232)0llfe a^2|£j e}E||U(226)(228)S 
3ia gf fe>a ^UI31XR(222)(224)0l ?IXiaOI SIP. a Sj(218)(220)a Ald1>: S°! moil 
^LHOIS^(230)(24O)0l ?1Xia01 SiP. ^yoiS^(230)S ^331X1^(212) SSI OILia. 
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^UIP|XI^(222)(224)°S9Q g^S a%'& <yS01l kSaol 2iQ. 0I2S All 5H°I 3IXR0I §gJ8; 
?ni4 £fe ^1114= CH^e AlgS aSOII/d gQSi ^jgiffl sag?D. tl^OI. 01 gHlfe gt! S.S.S.S 
31 fi£SJOI S<yAI>:aAIO|0IIAI &Sim W 9X1 9}5I@D. 

^21 -li!AI>igJ°l StSXJOII 21811 fliga g-d/dbl>:OII 3tgje! 31gJXIfe. ^IgJXPI ^(202)2| AldliiS 
e?e Ojg&Oll COai. -^2IOie^(234)2f ^a3IXR(208)2i°l 9<y2JEIII||0li:(241)e goH -ssiasijs 
S agotia 4t!6PI 91611. ^£101 §^(234) ££fe OIISSIS A|§gf ^ SiQ. =2]3IIR1°J 

laa aigai Airiisa gfoi. 212121 s^oii Aiaiis mssia. e!S¥(246)oii 2|oh Ai>:aiiioi3i 

ri:?l XI (242)011 S^aa. Al^Si »|0I3| a! ±^X\i2A2)^ A|>;a(200) 3iejJlSOI XI&>£!2}Li|e9j3e 

¥£1 aaa esig 4= 9is.^ sga§ime9ia(psTN)oii saaoi sip. £e§i. ^uAi^isg ssasi 

tl|e9iaA|i:g0ll ^UIAI>ig|§ fijej^og ggAO 4» S(fe Al>:g III0I5I S! i^:9IXl(OI£AI)01l 253 

s sss sa sa^es ah6I3i ?i8ii. ^21 Ai^isg. aga^i flisism. ^ Ai^:S2t 
£1 Aliis SAit? maoiia. ^m^' ch^. Aiigi s^i. qioiei tisag^s ^siai ?t^gt 

SAISS itfS^ SAISlJil «3tl8HOI§ia. Ctig 101. §21 SiiM±fSS 200II1W2I SICH ois^ 

a^aisig a^g; 2013. stia ?m4'(F2)ai^(i.25 MHZ)-50ii awxin 847.74 (ihzdicii sia cn^ 

J Qgiia ?Iil4'(F1)U^(1.25SJHZ)^0ll a*lII3 892.74 WHZOil Sgg Cll^l Algols COMA fflgSl 

Ai^aoii cHef s!5ieistj agesi/ax}<ygsa(TiA/EiA)2i is-95 Esejoii oiet §5f^ aoia. as 
5i2£ ^yjixRS 50 mwsi 2jQiaga^oiiAi §2t8i3. ^LHoig^s 10-40 mw M0I2J aiQi a^a^ 

OilAI §5ftia. COMA PCS A|>:eOII SIOIAI. 0121 SA|§} ^CHZj^l a^S»3IPI a =2JAIi:eiOII 2i 

Dioias^yoii * 2iiie». ANSI j-sTD-co8Ssejoii taei bfssiE^ ^m^mM sfsa 
Maeisffl 3>fe 9gia2i asuaffl 31x13. sua ?nK(F2)fe A-FCfl^(i850-i9io mhz)2}oii sss 

50 KHZ^°S SSaa, PgUa ^III4'(F1)fe A-F 01^(1930-1990 MHZ)2.K)II 50 KHZ^°£ g?S 

&ci. ggf^jes ^ CDMA ssetg bjhsi pi^ soiiai sfis 423H «ia2i £Ais xiigact. oin as 

6131 9|g> ^ni^, ?ni4». SEfe U^i^^§.^ ^El^Slfe gOlfe ^114= Cfl^. ?ni4» IH 

a £fe ^§^2! ^n(4»l eJ36PI 9I3H m&S 4> 2i£^ At§il 4= SifeCII. 01221 5!§S S 
aXIOllJllfe geiJSID. 

E 50il SEAia bl2l aoi. S a'92| ^AIHIOIIAI^ =y CCMA Al^iSai ^21 COMA Al:i:gg SSSIfe 3 
3l£|g-a UIS9iag flISgtp. ^21 COMA Ali:e!8 ^2|A|iSUI0IIAI X\E\S<°i SEfe «!(202)0ll 2{ 
2,* ^Xi Slfe P4=3H5| ^2l3IXR(2(M)e SgJSIfe SSa AliSJOl § 4= StU. ^2IAI:ia'01l §qs 
^2IO|g^S2| AlgX}= M±mSi «im goH OISi; 4= 212, 3IXRa 3tafitLll^9ia(248)a gSH 
aSia §2 gfa 4= Sia. coma Al^gS ^2|A|>:gig2i SIU2I «j Albl:^: UOII aJHI 

?£2^oS 91X1812 Sib 3IS Sig AiaSLHOli 91X19 ?aA|i:|i!OI 1 4= SiP. ¥aAlr^igig gga 
2imS9ia(PSTN)2| XI6<ai2J01l =UI3IXR(222)g SKfi.' 4= 2iP. ^iSfflEiS! (cordless 

handset)e A|g8lfe AlgXIfe ^i^M±m°i Mti\± S^yoHW 0|§&' 4= 2/3. ^y3IXR3l ggaSl 

uis9iaffl esH aas §2 gfg 4= sip. srxisjgjsios. ^ui?ag<yAi:^gi8 ^21 coma 
i9is4yaoii aia 4= ^a. 

OiaOII ^93 SJAI01I0IIAI2) ^01. ^2|A|:ia'S gS/g! ?ni4= ^^esjegtHOIIAI -15fol3 §a 

gt ai«s 3fti2!xig 2>fep. ^2iAiia>s P8aa(ab as2ii!a)stjoii chs? ^fli4= :i8!jeg2i 

^S?m4=(FI)£ -151813. aii3(££fe ^SSUajSaOil CHgl ?ni4= 01^21 ^§?ni4'(F2)£ §5f 

itp. ^uAi^igjs F1 sEfe F20II utf psfe'a sua gai aiss oiggtigiBss §21 
ap. Fi 01 gjAis OH. a-HaES oi^oia ^saxiiaoii cngj jh^^isj i'saisoi ^sa 
0). ^uiJixRg Fia F2a 2{Aia gas^Ei Hi^?;it wyg- i^^&a. 

£15,' ^2i3ixR2i assna^i -^LH^ixRoii 2I5H aejas. -?ui3ixRs FI oil casH 3IS agj XIS 
JH^asi 3Jfe ^a^ixRwi g3iAi3i3. ^ui3ixR3j S3IS =a3ixR2j aasKsas^a sssi 
yjii 4=(ya a^aiiis ?i= s-waEs aejgfP. 3^. ^lhjixrs xis JtH^oii cusii aeia s-h 
3E1 Aiggtp. Egi. ^u3ixRg xisaigai ciig} ^-yjixi^i ajeisib s^tt a<2J3ES a^ 
e!P. ^LHois^ ^2joi§5?oiiAi spisia ast^i Kioisaa. ^uioig^s sfe'gf atojacg 91 

XIAI3I3. aSg Mm\0\ 912} gaiei a4^3E§ 9IXIAIU 4 S!fe 2E 3lfe§h 34H3ESa ^L«6t 

01 psggfp. a-H 3t«ag djeisife ^yjixRoii cue! cdeissAi. ^sgt a^MSEis gsgt 

OIIAI gSfAm ^UIAI>iiS3l ^SIAI^iSLHOIIAl A|g8l£«a SfSSP. 

SJ9 gijoi aa, ^LHAiigie g4'<y adoii chsii a^js a-n Jtnae Aigstoi too a^e Aists* 
p. agt. ^LHAi^ae too sxi lhoiiai gfg@ ^Aisiaa oigaiw fi jh f2oii cut} a^axi as 
*a xHag ^3i2!og i^Ale}p. SAigaoii ojei. ^UAiisg fiwi ctig! ^saiHa. Efe F221 asi 
s^a AHss s4HiHag aajgfp. a^iaxi as a*i«ia§§ ?3i5joe aAisis amss a-Hxiia 
1 asioife 221 ciie.'°SAi. ^LHAiigs Aigafe a-MJtHai asiAi9Pi 9ig» is°i sEsgiaie 

1 AlggJ 4= 2IP. 

2ie{ =2l3|XR2j ^aSfSa^l F20II Qitt ^UIJIXROll 2I6H deja^. a-HSEfe ^UI3IXR2J XIS 

iiai 9iai a^igip. aess a-waiys ^UAii^goii sg^aiJii g,'si 4= apiu. eie- ?aAi 
isoi aiao) ^aAi>;e!2i :i:9isfl!aoii "jsi «ioia9. a-nsEfe ui zjaoii ^issioi :i9i5.'ai£i 
wi £iai <k ^aAioiwiAi gsjog uggi sEg 4= 21P. 

£ 2ffi SfSoia. COMAAISOII 015} IS-95 Ali^iS 3§£°J £01531 UPUXI a3IU, ^m^°S. M 

gaxi afa gt £21 ^ni^ss^a ^m4« sEfe ?nt4' oi^g a^ispi 9ist =2j saAiAgj 
2i 2{Ais2fM asoiE^ 3isoiap. Aisa= ii!e!4'eoi 9SJ0ISXI iim. ssiia^ se> oiuei. 
ma^f^ji ?ni4= M^js ^ §aAi>;g^toii ?saoiot gfp. ^ui a! ^aAiigj^ioiiAi is-95 a^e.' 

£Efe Pg SISSl fi^yoil gfeieife 3S 321 gfS laS §0181311 g/ 20|P. 

IS-95 HESIOII mg COMA Alia"! gJ0||O||A|. £ 221 SSS TOO Aj^igS itl 4=aAI2tg All 
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3H2I fifiioii 21811 B^an. ^ui asii ^lh ^a&'^aoii am eis@ is-95 ssuiiai Aiet* 

4^ 2iE^ t} ^LHg<MA|:i:g!UIOilA) IS-95°J SattSaei xH£IOI^g gf4:A|g!°SW 4 91Q. 

oia as ais E 2011 £Ai@ tiisi gfoi. tdo si<s!(23)e ?ieH fllS5^2, gd(24)g 4i!8m. 

mi^{25)S ^MSm aa. EAIS UJSt aoi. mi DHSJ Sli<J(23)(24)(25)S ^0\0\ aSU. E 2011 EAI 

a Ufa aoi gfgjgf ma. BgisaioiEi aigsjE^. 2f sias ?§ate xi^aizj© sjfe 
□ . oils soi, as sias xi^^iyoi leo uisoin. 4t! siiys xi^ai2}oi leo uisoioi. saisi^! 
e xl^Al^^ol eouieoicj. 

^eiS!°S. E 20IIAI ai °eilgJ(22)S TOO g<i! ^3PI 20 gaiSOIU. ^LH TOO 16)A|>:gS ^a Al 

asK Efe i^sifsaai m^e Aiggf 4= sip. oi d^is ^lhai^^soii sish ^tis 
aet 91X1011 sisifci. 3 ^m. ^yois^a ^lh^ixroi ^ei4= sj d^a ch^ 

2J S2!g 2/A|5Ffeai ^eista. SHU8IS. ^y^lXROIIAI 0|At§°£ UBUfe ^Sgf ?EI4= E^ *H 
S^OI ^»|3^SS mj)0|§^2| =i%m\M feJII At§§ 4= 21fe gSJ^S (DISOIQ. 0||g §01. E 51 S 
£8^^. ^yO|s^(240)e 31 XR (224)011 SJSH ^(220)U0IIAH &M Alggo] XHi^OI OlMg 

iHaS UEiy 4= afe 23} aOI ?IJI§ 4= aiQ. aia, ^UI0|g^(240)a §<ysife ^U|3IXR(222) 
e ^q3IIR(224)ai ^UIOIS2?(230)°S9a ^^8^ IfjeS OHSOII AlggOl^ef 2°S UEiy 

4= aici. 01 ^2i:3ixRt!s§oii □shaie ^isif 4= na. wis soi. ^£I3|xr(208)oii hish 
gi^s@ dsfe ^uioi§^(240)oiiA) 4'(ygia. naiu. a?! tisfe ^uipixr(222)oii Qixixi abQ. 

H §31. ^2|:?|XR(208)0|| °ISH Alls ?BI4=DI^ Efe XHae ^y3|XR(222)01| QIAtgES ^Ei^ 
H. ^yO|§^(24O)01l Alg MlJI^et asS UEjy 20IP. 

^g5|og 21^01 gife §<yaiaoii ciiet ^ni^ ch^s ifAioife aoiaioiiE. ^si qshbei ^a g 
cn^s A(gi 4= 2ia. oiaigf cueis ^2ioi§^oi ^ uoii sig miu. e^ =ui 
ois^oi ^23ixR0ii 2ism m. ^o\ sgoia. oiig 101. £51 s^sis. ^uioii^(240)oi ^ 

21 31 XR (208) oil eiSEjOI. SS ^SOI a'^golfe S^OIIAI PgUa ^n}4'Q|^g AlgS 4^ 2iQ& 01 

§01 2iP. 01 2}ae ^a?ixR(208)£i ss a^aiioi ag^jss a^ai^oi ye 

^UI3|XR(222)2l a^S gfESI^I (fflgOII ^81 ni2|5!0IQ. 01 g?. SHa ?m=M3l^e| AIgS ^ 

£iPixR(208)2s^a B^s fes a^<ysoii =Lnoi§^(240)oi ksafe axis 4^ 

2iQ. naU. 2J9{ ^21 01 §^(236)01 g(220)0ll BCJ :i|JhOI ¥IXigOI 2i°e. ^£IOI§^(236)0IIAH 
^2I3IXR(210)°£ 31132^014= CH^°S°I SSS ^UOIg^ (230)21 ^LH:J|XR(224)L*0II g^a^ 
m^OilAI ^4S8ffe Si!Jg ^AISJOS ggAIJPI ?|si ggg} aSiiEffl XimotefQ. 

TOO A|Agi° =21 ai!32f Qsaa ^m^a^zioa ssaigfoi. ^^ sni4= ai^ asi e^ i 
5! tiais i&Ama. §a! ?m4' CH^ t!e!Ai:i:aoii/H, ^yoi=^2i ^LH3ixR8 ssa s! asu 
a ^n(4»a^§ gjAisiiot gtQ. oiae sasi^i ?ioti. e 20!i eais wsi aoi. i Haig!(22) get 
aiia?ni4= a^eig ifAigja. □ ^ ag Haia§2} Qgsa ?m4»m^i saisje^ aaoi gj 

OlUfe 201 PI^BIQ. 01 gfgSS. gggsJ SAIgStg 0PIA|9|fe i,'E°l ^^gJOl Alg Ji^el ^ 

m4= cH^s SAieife 201 pi^Bia. oiia §01. gi!a?nt4= oi^a asiia ¥m4' y^e saii! 

SJ<M5PI ?ISH 0Se} AI2) ^3112! aAia 4= SIQ. 

E 17S gs! ^ni4= <aii!oii cngt agg axiisjog sfsvs i2oo°£ EAigi Ms^xmoia. ^uipi 
xRa ^Lfloies^s aij3 ^nf4' oi^ ai assa ^Dt4' y^ yoiiAi ai§ D\^m rf ?nt4= e^ 
xHaoii am yaa gf§^s ^Se.n:Ki202B3ii). mzBJWsi sfsai ifga ^soii oiei sais^ei. 
^y:»ixRg 3ts ziaame UEtyfe ?!U4= e^ ?fli4= a^i (yi±ieta(i204 e^ii). ^sj^i 
°£. siia ga cfgija ?n(4= ai«M s&sffe rf jtH^oii oiti aisis eiH Alga ?ni4= y 
^£1 (Msa^am a cn^m # 4=ija dsa^ai^s^a a^ysj ai^oi oi 2f ^ss 
jtH^oii (^&t 322!^ a^ ^se <ifS8i3i ?i8ii as2i°£ Ai2i^3ig g^gia. as^jss 3I§ y 
s zjaa^e rf jh^oi pis uigzjg} jh^oi sd. 

?m4= zjaoii Pst ^yjixRei *a sioiie, ^moig^s 321 gtg ^mm ^maa. ^y^ixRy 
oiiAi d§!oi ^yoig^oii ^^yi * ^m^s (yejeixi stE^ si^i 91611. ^^isjog = 

UOIg^S Afg ?l^§MU Sfe bt^5!§t ^Dl* E& iHaOII \^ei ai^i^i =ui?|XROII DgSE6' 

20ID. 012s ^yAiigjyoiiAi §5! ^ia4= tieigag s^'ai^ ssi oiuy. ^m4' <yei£i as 
e s*^8j?i ¥ig! gjeag m±sioD\ ?is} 2oia. ?m4= Efe ai^oi ^lhpixroii °i8ii ^ej 
aa. ^yJixRs »ia<ys!!§fig ^uoig^oii asttcKi206 sm. 
^y:jixR3t ^yoig^ztoii a^i asiesoi a= ^xisesj oh. ^u^ixrs ?ii^5)°s saisi 
w. ae RF iEiiaoii o§} ai Aigaigie ^Di^jog 1208 yoion sjgH eoi?& u(2i g? 

01. aAiaaig IHAIStetQ. §g!e} gXPI^OI XI^Bfe ^yOjgRg ^y3|XR2£¥E) 

@ iHioixi timoii oai =2{5iO£ ^ge}g 4=is§fa. 

^yAi:6soii eioH Aigg^ ^^4^011 qg} toi2 Efe sfsaiiioi g^tsis, ^lh^ixre shesh 

Efe ?DI4= aej^SfB Sf4»8PI ?loll, PS ^ni^ffi d^jma. AJISS ?ffl4'£l eigS ^LHOIS^OII 
ag§!P. 0121 as gJIfe ^21?1XR3I i*§5iO£ BdSlfe §2^. ai^jog S2l0|g5?01 

^LHoie^ Eb ^yjixRss sesi^ gfsoiiAi s^ssp. ^xisEgaf ejaeiiiioi g^isis. ^y 

5IXRS lOISOII 21SII AHSS ?EI4'S ^yOlg^OII Sf&IP. ^2jAlig2| ifgaiHOI 131olfe 2e 
296131 ?I6II ^yA|:^gj£| ^EI4'S g^lHS S§IAIij2£W. ^yA|>:gJOII °|5H ^filAliSy OIlAl 
ilrtaAl^ 4» 2iP. 

^yi<!jAii:g!ai ^2ie6!Ai>:S Alois) y^gife sj^siaispi ?ioii. agg sai^ ^^imsi as 

ag°S §3I§1@P. gjy5!0£ saia' 4=90(1^1 iJsS g?IS}AI9l31 ?|o1|Al, aSS i!S UOII 21fe 
2|A}S§ &X} gf^3121 S^^^lte SJ2I Efe SjAfSg AlSiSH 3|ia5!2! i}=OII ^^golfe tlS 

Oil S3iaoioi gtp. sei ais§ g^isjApife 201210112. =y §j =2iAiia2joii siasg sxisi^i 
?1SH. ^y^iXRyoii 2ife »<y3Egei asis g?iAi9ife 201 o\^6\q. 0121 as saifflsi §3isi 
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COMA Alisoii/H a§§ aiQ. 

^2J ai ^LHSt!AliaL»OII Sllolfe aOiaOIIE. ai -?2IAI>:gi!CHI>M Atgafe ait'^E 

IZJCil SiaSs SXIA|9lb 3101 3l&oia. ^gJ5!2£. &>Set b(2t aOI. =LHAI:i:a'8 ^-2IAI>:ga 
gJOl §9jsi ^ni4=01IA1 ISfliCJ. ^SIOI-S^ ^£I3|IR0I1 Al§£i feS S^aii! (IllSOII. =L«AI:i: 

esi S6!s sss 4= sta. oia g!Ai5!2] g§s ii±siMBO\ 9IS} mu°j g.»a°SA1 ^ ai^ 

S LHOll gife Saiffi'OIIAJ t!sa S?|SlAI3lfe 20IQ. 

^21 DS-COMA St!A|i:a8 IS-95 HSej 9Efe J-STD-008 H52.K)II a?)8i:)il a^QI. 01 ^ figotS 2 
a&S!31 9I6H AJ§@ »I1?III*2} SjSKgiag ?I8« A(gS HI2?m*a 31X13. a,'2,'2| 3IXR0ll/d 

a^si Bf^ ?m4=§ US?? 4= 2!a. gjef^iHS aa§ii!a?m4^a ^sg.'i!3?m4== oig. 3311. 
Efe cH^¥g°s saiaa. oigj ^aiwioiiai. ^msijAi^gg i.23mh2°j sa(§} af6J ch^^s 
31X13. IS-95 asatoii mai coma oi§&q. uau. ^UAii^gjoi gisa asua ch^ 

mOll/H &S! ^ni'^Oil oig! too S8«§ AlgSPI OHgOil. 3 5SSS ^-LHAIigJOII MgJ P^f'SI At§ 31 

feet iHasm sasios g3iAi2ia. 8[U3 «iyoi ana ch^lhoiiai stK^^a §2.h 
lAidi xHas Qsna ch^oii/h sijsj^ sja. 

Di¥ga ^yAi:^:SoiiAi. ^siAi^s asf,«ga^m4» a^B ^a3ixR2S¥a a^tsi z^a 
rasoii idsjai. ^tia zfsoi as^ss s§oi ssms sai^os oii^3ffeot3i oHSoia. 
3ixR0ii aai g»sa s§a ejss ^^6i3i t^oii sioi/H. ^aAi^igjoii sm^iriga iiaig 
s §3iaAi9ife 33S ssaap. 3am. a^a ^ui3iii^]» ^yjixi^sQi as^ei ^ 

LH S»SOIIA). =L«0l§^3i ^y3IXR2te Af^^ S3IAIij 4 Kfe S3ISH djejgm^ gjg otaS 
SOIQ. 3 ^yoiS^a ^UI3IIR 2^ffl Zt&0\ fe'SSffe ^a3IXR(Sfe 5!§e{ 3? 

0|§^)OII ^asjos S3|A|3lb 201 btgsjsia. 

£ 6S sma i^Ai:i:swi CHSJ ^ui g-6iAiia2> ^a stiAiiazfa 21^011 □§} assisi aoioi 

3aS EAIg! ESOia. 2!aiU(216)S Jife ^a3IIR(212)0| ^ a 01 §5? (238) Oil 612(250)1 3^ 
8lfe 2!S eOlSa. SA(ol3il efaiLK226)l ^UI3III^(222)0I ^LH0l§^(230)o£?Ei g^S 

t!S(256)(254)a 33S eOl^D. agi, SLH3|XI^(222)0I ^UIOI§5?(240)o£?E1 S^S 

<ysa s^'tieife 2!e aoisa. e eoii eai^ bia s?oi. ^a3ixi^(2i2)°£^ei asa 

<iiS(252)= ^UI0l§5(240)0|| EiJSIfe $2J0ll ^UIOI§^(230)01I EgS 4^ 21Q. SAt 

S(3II. ^a3IXR (212)01! Al g^S ^LII3IXR(230)(240)0II Eg8tfe 2^= Cfg AI2}0II =U3I 

JR(222)0I| EgSf 4= £(□. SS^jog. =UI3IXR0IIAI AIE@ §3121^ aai|W!OIIAI §3lfilAI3IXI a 

a3i mmm ^moie^oii 5!§Aii! 4= ^yoi§^oiiAi Eg@ tjsa uigoiaia^ m& ihsoii. 
01 tisig bii3ia a'N3£3i 5)i2oixi stfe g! s!2a 4= SQ. oiag} 01131^ ^&m°\ sas 
Ai. gtjjtH^s ^§ Efe 4^ 2ia. aejijES oia xioife as^Bioi e^ ag Aig» g 
soil Aigi 4= 2<3i iHgoii. ggiawiAiea ^uAiisuia pguaoiiA) m^&a. 
m» stiAiiiiia §3isK)ii cHgt 9IXIHIIS31 cjggs Hrtoii c«g} a&'§ ij^taAispi ^igi e^oii 
sioiAi. ^moi§^s ^a3iXR2( -^LHoig^eja aJiii ^sm3 ^ssss ^ui3ijroii a^e! 
p. a^9 ^ssefe ^sife ?i^a3iis a^ispi 9igf aoiae x\s\s. 4'§gfP. oia gfs e3is} 
Kxife ^a3iii^oii ^yojg^ga ^ui3ixRe -ioisiaisi^ 5e ^aAigja. oiig §oi. ^uoig 

5?{230)S ^a3IXR0ll ^HSjog S3iaO). ^a3IXR(212)o£^EH ^JS(252)3^ 
?-UI3IXR(222)°S?E1 S^Sfe <yS(256)OII §3|@a. =UI3|XR E& ^UIOIS^OI ?a3IXi^S 

asS asa aoigji ssaoi^ aoi s3ifeoi3i migoii. S3ia ^gg ^yois^a 

= UI3|XRMOI0IIA| Ol^OiaP. OIIB gOI. ^a3IXR(2l2)0IIAI E^Si^ aS(252)a ^01. Sa}ol3 
Sg!6t3|| §318 9l&tOI|A1. aS(256)3t -^UIO|§^(230)°£ a#a3| 9iaHAi. <ys(256)& Aj 
yOllAI ^L13|XR(222)°£VE1 a^aOIOf gip. -?-UIOie^(230)OI aS(252)a (!dS(256)© agi.' 
IH. 3§1 aS(256)S a^8|3| 9I6H 5J§g> AlSja SSS ^UOI§^(230)UI0IIA1 eiSOIXIOI. fef^S 

s ¥ asya §3iBoiaoii>H &>c«3«oi ^i^a;?!! o||^^^i g§8i3i 4'S@a. 

g!9. fflia 9i4}a»3fi3i =uiois^oii asii saaa. as(254)fe ^uiois^(222)oii a^a3iu, s 
aaasQ. oia gjs ?i^t st' S3i£i eoia sa3i 4=6iaa. 31x^(222)011 2i3ia= m^s! 

2! POia SI0iaS3t ^a3|XR(212)2S^EI ^LH3|XR(222)0|| 4=613 6!saa fe^ass Qiei as 
8131 sap. 54:81311 li!lfS31U fe3il aS(256)S ag81E^^ 5SSP. SB, «LH0|g^S ^y3|XI^ 
2£^EH Pg OIIAIXia 4=<M8m. S! POIgia 2311^ 2!Sit 9lfe1§3l3l EgaKfeXIS §§81 

31 His*iaoiap. sjej oia gfg §3i3i Eeaxi s{20. =u3ixRa a^aoiag ih^ss 
p. 

oia poiasssfgg ^LHAir^aa ^ a^ow chs! oiasiei poiaa §3i» a^£i2£ e^ai 

^ 20IP. ^LHOI§^(230)(240)a 2{2{]H pg LH 01 1 31 § Oil Om gjjfe SaAI:i:gJOII C«§! 

^a3|XR(212)a 2i&m Ji\m\D\ SXIAIS 4= 2iP. 

JHBsiei S3is*ie 4'S8fb 3!s. xissEa aoi. 3IS aef ^a3ixR asa e3iAiU2eMi g 
4^ 2IP. £ 16S ^LHois^e s3iAi3ife ^Aiiej see uata ss^ste(iioo)oip. ejxi. 3i 
a aeh ^a3ixR asi afsiijp(no2 93(i). i^e 3is iist as3i ajgiaa. =ui3ixRg 3Hf 

agj aSOll S3ia3(1104B31l). =UIA|:i:gUIOI|A| Mg8l3l ?le? 3£gA|. ftHT 3£a g? 3H0I 

^iOI CjeiSPdlOe &31I). Egt ^-LHOIS^OI ^a3IXI^ aSOli S3ia3(ll08 93!l). XIS3£?I&'S 
HI ^LH3IXI^0il S^g}P(1110B3l|). gJB ^U0IS^2S¥a ?I&'S231 4=^3^. aSS aS3l 
^a3|X|^2£!?E1 aSSAI AI2fOIIAI -^-LHOIS^OII EgAI9lfe dia ^01. ^UI3|XR 

S -^LMOIS^OII PSgiaa asP0l?Jg a3AiaP(1112 B3||). 01 RS.M\i:^. Efe =a s 

aAi>:auioii s!fe asHsa &oi. aeigi §3121© a^5j2£ saAi3i3. asgs© ffl5iAi9i3i ^ 
en. etei 1114011 asH ef^sp. 

2l2f 131^31 ^OHmOl =UI0ll^0l ^y3IXR ^a31XR21 S3iaXI 8/22. ^LHOIS^g 
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oi§^i!} gt!s 4 aa. 0I3JS rf a^su gtaaiiss eisH a^ssfP. oia i>g s?i 
a^nnoii agj ggg =ui3ixR0ii/H ^moi§^°i ^Dm2} wioiswi 216H oi^wsip. ssfsoiiw. 

SB ^LHOIl^OI ^y^lIRog^EI ffllOIII t!sg 4=4J8ia. ^UOIS^S g-iJxHaOl ssasjufe 

^ISJOil SJiO\ 2iQ3 ^SSm. Pg RF JH^g dlSfSHOHiQ. 3 ? SSg QAI 4=S§fa. 

Qg3£ afe aSNgOII 3ia!8[01 gOISg SXIAI9lfe 2J0I WdlS 3^. 21^X11?) 3I^=?S! 

omei DiAj§» assxi^t ^lh M±m\M 4=ss 4= siq. 0121 as sxi si sua 3J° 
s-M. 01 Aliiiaoii ^311 s&m 4= sia. shusis. ^uiAi>:ijyoii>M iHa»sj= bins? taies ag 

Mm SMii AI2JS ajggfaoil 8I§6PI IDieOIP. 31IQ3( i!§gJO| yaSSOll CHif gag 2^31X1 

a^i ragoi e^ia^f som^ M±mmMs. ^ss 4= 210. 

S SfSSI E □§ ^AIOIIOIIAI. -?-a3IXR3J =UI0I1^2)2I ?lfeHllWfe tlSl ^UOIg-^Oil III 

s&°s.)u oiEaiiiffi xisoia 5!^@q. 01 ajasg ^ni^ s^j e= ?ife»SE?oii/H gai 4= 2/ 

a. 9)&»III0lte ZjaOl S»Sol& -^SIPIXRoS^EH -^UOIl^? ^LH3IXI^o£2| 2}gS 2.>4:AI 

9i:>l ?iai a SJUma. 01 OlSfe ^UOIl^OI ^L1I3|XI^(222)UI2| AlUliS^OllAI fe'CH5!2£ 

31 0118(01. ^LH Sdjaiaoii-M !^ei:Hi aasife ?i^2!oie saispi migoiQ. 

E i8g st^iei ^uiAirigjoiiAi 4t«it} B^m ?ife»«iois uaa Mg^stsdaoooia. =l«3ixr 

a ^L«0l§^2l 'i'tiPl. -^-2131XI^££9ei XISxHaSI tlSitE Sfe niE9!jxHa§ ^§&>a a 

01. 3i§ agf LtsM g^aAl^lfe pixRss^a psnaesa ?ife's ^s§}cki3D2 -^2131 

XRe£¥EI SJs^IIt4't!S£l ^§9 ?I^OI e,S ^OIXIS. ^LflOIS^OllAI ^'ildl IDI, ^UI^IXRo 
£?EI y^?ni4=2| S|81fe 0,-9O£3l SQ. ^U|3|XR2» -^-UlOig-^g fll £ s" XH ^ oil A| ?iaX|| 

OlSgg S^gtq(1304 9311). agSiSS Ol ggS ?14iOII£l. Efe §CI|2! ?lfe* Efe 012 ?iy^S 

atssvEi XI ?i&'aae s§}gfp. aess ^m^ixRa ^uioig-^8 ?i4toiiaioii sjen xiai@ s§{ 
oiiAi ssejadaoe 93ii). oi aisa ^uuui^ai ^lhois^sjsi ?i^33iioiiai oia asi 

» E2AI9I3I ?|6ll a a a2!( 1308)011 °1SH ^-^SQ. SB ?l^01l&<yS31 0 °£ ifiiiaa. -5-213IX1 
^o£¥El a^S Ht-^(yS21 9iyS ^UI31XRoS¥EI St^tlSei ?l^a §8}SI g0E3l a 

a. 3 ga. ^UIAIi!;g!2» -^SIAliBS. e»^^n(4 t!S91^21 X\J\ 90E3( 331 lIHgOII. ?lfe'SOIIAl 
»S. SliliVQ. ^LMA|Agi2j 2tag(fe ^aAl^g!2.K)ll 90Ea 91fet331ll SfHSPl ?iail. §t!Ali:g8 
25! ?16f£!OI31(8PSK) SSSe AlgfiHOl &U . 01 90 E ?liDag AlgJ ^ SAtoi y^?ni4=3l 2^ g 

MSI3I mmm ae ?ifefsoi9i(QPSK)g Ai§oia g3i^8(a. 

E as »#9I4.' S31S9E1 S2)g» EAlg} EaoiQ. 0III3 BOI. ^U3|XR(222)2I 

^UI0I§^(230)01 ^21 31 XR (2)2)21 Albl>: UOII 2i§ [H. ^LH3|X1^S ^2l31XR(212)a 
31XR(222)2S¥E1 6!S(252)(256)S 2,*a{ 4't!S}a. 01 9S0IIAI. ^2i31XR(212)°S¥El S/4Safe 
2iae £liS)AI3l3l ?18HAH^. 3 ?a01 (ya(252)9 e}^?Ill4= 9iy2£¥EI ?lfe}g 2!01L1 90E. 
^ siaatl aSEf 4 2iE!5. BPSK 6!S(256)2| gi^?ni4= ?lfe'e S§8ta @Q. 

g-StOII SiOlAI. ^LH0I§5(230)S ^a31XR31 ^UI31XR°S!?£1 <MS(252)(256)a 4=t"3l 

W. 382121 ?ia2»3lie SSiiQ. ?1^0iiai°l §§011 mSi . ^L|31XRS 01 ?iyO(|£10|| 21811 IllgEi 
SifOllAI S^61s(256)2J ?|yg SS6II2. AHSS IHIAIXI(256)a Sggja. Eg*. 01 AlISS (HlAIXIfe 
^moig^Oll 2I8H Si^HQ\ E Qg 91^011^31 2§SQ. -^-Ul?lXI^(222)2£¥a g^S (y§(256) 

21 e}g?ni=^ ?ife»i ei^5j2S sagjoii ccib}. soe ai^aoi sxi§ 4= sia. 

£ 7S ¥ 3H2I §a3ixix2s?ei g^as ita^e.t oiuei. aggf ztasja pggg© tie 

tS &'S2J ?10IIA1 EAlg! □010IDg(300)Oia. SS(302)g gt ffiui0ll^(308)(310)a SdJolfe 

e)EIIU(306)B 315! 3|Xl^(304)g S&gtQ. o!EIIU(314)g 3!^ ^331X1^(312)^ o»aiU{318)S 

^a3ixR(3i6)s a92j ?2ioii ?i*iaoi aia. nuu. as(302). ^uioi§^ 5ui3ixi^ 

g Sligt g! 3H2I S2|31XR(312 Efe 316)21 Albl>: LHOII SiQ. ^Sg! 13151 31^g ^UlAli 

soil Em^2i a§?ais!se! oiuei. i^i^se 3ii! migoii ^ui&soiiai q8i g28ia. 

Oie S^J^aS e^(320)y2J g§. S(322)(330)2| ?UIS(324)(328) . ^215(326) S! 

2!9{0|(332)(334)0I1 2I8H SlUeie. IS LHOII 21fe S2I &il2l ggg ^UI01§ 

^(308) (310) oil flISafe Dg3£6!SS ^£!0S SSIAIK 4= 2131 OHSOIO. □ §2}. ^^g! gSjXH 
a §3151 3|^e 31feg! 31if tiaa' 4^ 21fe St!«iaS fllg8131 ?|SH ^yAligWIAl 

SIO. 

^Ll|3|XR(304)a ^m0|g532!2| 3iai(342)fe ^UI3I XR(304)2I ^UI0|-S5?(310)2!2I 3|ai(344)2lb 
□ S3I OHgOII. ? 3H2I ^LHOIS^(308)(310)e 3llg5!°£ §3|SlA191b 3301 g4'2!0IP. 3IID3I ^ 
LH 01 1^5(308) (310) S ^2131XR(312)2£¥EI PE 3iei£ gOlXI 2131 (DIEOIl. ^a3|XR(312)2S 
?E1 g^afe t!S(336)b PS A12!0I1 ^UI3IXl^g01l £if813ll SD. ^fgg! »ia<!d6!!a Saig!S31 
SI 31gg 4=Sg}2ew. gejAl>:a(300)E £!§8I §51g!a. 

A|:;;a'(300)2| §S{g 2!aoi £)E ^II14» Efe ^§5(22 AlgaXl Sffe ?ni4=e 3S613I ?I8H. ^ 
UI3IXR(304)2| 931|fe ^a3|XR(312)(316) Efe olUOil 2|S| 01ia= ?iil4'CH^l ifAlSlfe 

93ll§ Sg,'S!a. 0121 as ^1114^ CH^S SUB E^ QSS3 ^ni4=CH^8i 4= ^Q. gJ9 RF 
4=31 ^U131XR(304)01I 218H daiaS. XlStlSfe e!EIIU(306)S S6H 2^-301 ^UI01g^(208)(310) 
OIIAI 4=^£!Q. -^a0IS^(312)(316)SS?Ei ggg! 2!a0l £fll6tfe a^OIIAI. 3|XR(304)01 § 
3|Sia 912! 31§ agi ^a31XRt!al Sfglslfe 201 S!4»S!2£ gJSolP. giB suijpi^oi 3IS 

i/g! <i'S2i §3iaa. ^yoi§^g 3S2i si%s& ?i^ase 3ixife xistisoii ssg!P. 0121 as 
?i&'ssa oi§8ioi. ^y3ix(^(304)s efEiip(306)oii/H agpoias asAisies, astJafe 31s 
ag! ^a3ixR2£¥EH <!JS2i ?iaoi -^yoi§^oii Eggp. ^a(302)y2i aoi, ^ 
□ga£3i aasia. -^-yAi:i:soiiAi a^^ie! Efe sa^sie! §3ia3i oi?oixioig!P. ons soi. 

e!°> dS3S(338)3l XieaS!. (y2S£(340)3l giX13| 31S ag! 6!S31 aSS, ^y31XR3l mM 
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OIS^S m\ QS MS. 3S SJOIfii ^H. S?l JISS 2?8tfe AHSS (yffi(340)« 13IAILI 
CI. 

^□5!2£ sea ? 3H°J ^2IPIXR(312)(316)0I glHStfe ^LHAIigjOII 2iW>M. ^LHOI§^g2 

uiPixRS S3i9i^as}£jo)ot gfsef omei. ^ni4= cn^ tiejg «is3iao)oj §!□. ois ajSH 
3ixR(3i6)a aasaa ^Fm^^cn^oii/d ^2131x15(312)21 ^astia ?m=>cn^2s oiimb 

§3I§» 3l^e AlgSlfe 3JOI2I0IIE. COMA ^yAl^HOIIAH SftlSElS fe^Sg! bfSt ^01. ^S^IIR 
§(312)(316) g°l SlUWl 2J8H AlgS 3£gOfl SjaSJEi^ tjejaD. D£JA1. COMA Ali^'OilM 5)23 
C3©i61fe -^LUPIXR, ^LHOIS^ 3! ^a3|JI52}2| SliAlfe'SSMI. =UIAI:^ia'0(IA| 

iiSiS 213 ifaOl Kfe -StJJtfli^OI SS§ 4= SIQ. 

E 8g S ^921 ^AlOflOII £lef Alia(400)e EAISIII 21Q. Al>:a(400)e e*aiU(406)(408)S 
2{2! flll^LHP|IR(402)a fll2^LH3IXR(404)g ?blgtQ. ?U)OI§5(410)e (iiSfi!(412)g S 

oH ^LH3IXR(402)at gd6(2. ^LHOI§^(414)e t!St!(416)M S6H ^LH 31 XI ^(404) 21 miliiU . 
^UI0IS51(410)(414)i>a S8 3iai(422)S 2J61I. ^UOI §5(410)0I|/H2) 2^ t!S(418)fe ^UOIS 
^{414)0IIAI 4t!8t3. ^UIOIS^(4I4)OIIA1 S^gf t!S(420)fe ^UOIS^(41O)0||A| 4'<y§.H:(. ^i^JS) 
=UI3IXR2| 2E0II DOaj. ^^21 35 glttS -^UlOlg^OI B^s 4= 2iP. OjaieJ Sfllfe 

Ai§xi2i saias saoiy yasaisa 9s,'?i ^sioisoii °i6« ot^ia^ yamee ^g{Ai3i 

blS3l TOD Al^igOIIAI ^81 Et^OI SD. OiaHfil 2!SS i'SAIriieB A|§XJ AligiOII Cfl5« ?0l£! 
CH^e &OII aJil SSHAIL'Q. g-l-S^UOII/H ^ 33 016(21 ^UlAligjg 0l§o|3| 01g3l IIIISOII. 01 

SI sEiois ^'s imae fli3i8i3i ?ioit zjaAiigg Aigxi Aiisoii g3iAi3ife aoi saieia. 

£ 9fe ^ 3H21 Ull3|gl ^UlS6!AI>:ej(HI □§} -S<y!iJieS EAIg} E^Oia, Haia(450)S ^L||0|§ 
5(410)21 Uami!. HaigJ(452)g ^1110115(414)21 §5!g UEiaQ. E 2S OAl S. 

3 5eiia{450(452)g ss£!2! ^agtiAi i:go)iAi gsa Sfe asua ^014= ch^lhoiiai Atga^ 

TD0Si!Alig21 gJ^gJS g{ 4= 910. Hai&'(450)S agsld(454). 4^t!SJ(!d(456) Si iJAISlid (458) 
S ?ifea. SAI8t3il. Haig!(452)e S^Sl(y(460). 4'd£l<y(462) a 2iAI2Jt!(464)g 3i=Q. □^^ 
U. ^m3IXI5(4t0)(414)21 Sijai^aOl §313X1 Sf3l BHSOli. 21^^31(466) (468 X 470)31 ^XHglQ. 

Lta?3i(468)a aoi. agnaigja 4'<yHaia2}2i zja ?3is8. Ltg^3i(486)s&'. 

^LHOI 15(410)01 ^y3|XI5(402)°S¥El g^Bfe <ys°l 4=6!M AIE8II2. SAIOil ^uo|§5(414) 
01 ^LH3|XI5(404)OS aSl AIE8I3I dHSOll ^iSSjog gie^Sg 013|AI9lfe S»3 StQ. 

a aai ^uioii5(4io)oii ej^ssi^fEne oi3i6i2, jnye 3iv8t:n. saisjos ^U3ixi5(402)2i 

§t!g maiSlfe e#OI 0t3i@t:i. ^3I^2£. ita?3l(466)fe ?-U10l§50l £!Sot3ll ^114= P^a 
^AlSlfe &X\&Q. 

E lOS ? 3H21 ^-LH S&!A|>igOII CHtl SgSJoS §313 SfcllHilg EAIg} ESOIQ. 53121(480) 
8 Hai?l(482)OII §31901. ^mOIS5(410)(414)S a6!(484)g S8H Ssoll!. Sia(486)S SoH 4= 

<y8iii. aa(4B8)e gen aAietp. a 321, Haigi(49o)s a gtixH^e sesaii ot3iAi9i 

e}a?3i§ 3JXI afe ag.'a naiag ueiyiD. 
E looii EAia i3iafe as5i2S 21 ^yoi§5oi ai2> 1.25 khz sh^ lhwiai ?Di4=g a'Aigj 
2£Mi gaau. 01 cH^s ^ 5aigi2i aDmoig stia 20^£is ses^ aiEisoii/d i/Aia 
CI. 01 aAi?3ige. 2| 2}Ai =L«3ixi5s a2!2i Eioiae £§8101 aAi ^m3ixi5oi i^Ala 

Mi^ai s3i2iE!a. oieisi Eioia ss^ss ^aiois oi^a ^aisah s saxi sici. iiAi2f3i 
21 gotiAi saia ai^§3i3i §aioii oi^oixpi tttgoii 2s ^yoi§5Soi zjsoii agi xuag §ai 
Oil 4=6! a; saisies! sip. 

aaioia Qi:i:a SAife bi>:M giojoji iigeife a,'2{ 10 siais aiasgsi 4=saoi. sa^ <y 
ssei omu. sci)^ amnion chshme ^ssd. ^±tis.a Aigoife 3je aAiAi^baoi g-3iAi9i 
an §1= Aiisa xis Aia;^. 2211 sfa aaa 3isap. scii^ *§oi 31^311 g3iAi9i3i w 

gOII g.' 3|gg Alliias 3!S OjgOIOI. a ^. XlStlSb SieiElg OiaiWXI 13|A|3|3I ?I61I Alg 

aoiaa. bigsisi ^aioiioii sioi/h. xistjsfe saia sjoia §sg? ^3ii 31x101 e^ °aigj 1 
3ISI3I bieaiiioiiAi aa exia Mmi:W 3i£aoi aia. 

S3IS13I gfllffl g}XI8IE^ Sfe 2 aOllE. lSl<3(484)(4e6)(488)2f0ll i,'AI Sldl fllSSia 

? Aligetoii zisoi asq sssife 201 saisia. 0121 i^Ai sit!8 3i^3Ejsj a<yaQ 

5)2£ g3il m 4= 2101. Haia UlOll/H feg SMg SXI6ISA1. g2|5!2S 2iaOil DIJHg,' 4= 21P. 

E IIS fee ciioiQ big agoii CHgj ^sii.' aasf iia2i a^Jiieioii agt gj^xHg2i 
poioiaa(500)s upyp. e i2fe e noii eais 431121 gj^)tiiaj)ixi 4'fc!6ib ma opsk Ai:^a2i 
M^poioia^s(550) upap. e iioii>y. g!^£*xi(502)fe Haigj gu a ai 31(510) 011 ai iieiafe 

g!^ 9 XI (504) oil FER 1E2 AlUl^a Sgfa 83H21 EilgbieS 4'6JsfP. fiAI3l(510)21 S»g 
Ma!Al(512)a r= 1/2. k=9<B 3Jte ?Sa3l (514)011 AI SglSP. ?SSI3I(514)2| S^S 3E 

SiaXI afe AlbliM Xiieglfe 8J^(506)21 ^ma^ gP§a!AI(516)01l XIISEIP. gEI§S!JAl(516)2| 
S^g fejmSt5»3l(518)S SSH 21 El aiUl (520)011 flIgaP. 2! El 21 W (520) 21 S^S 3lt>3l(528)01IAl g- 
3E ©^31(522)21 aiAI0ilO|E1(524)S!?El g^S S^(526)21 2gf@P. JIIP3I. aiAI(HI0IEI(524)g 
g^aS(526)fe urn QIA|(HI0IEl(530)0liE Wg@P. CilA|01IOia(530)2J ig^g 3l<y3l(528)21 S^S 
PC ej8^aS(508)g 4=a8lfe gP§aiAl(532)S »I01§JP. a4HS4'a'a3l(534)fe. 

g£|g§!|Al(532)21 g^l 4»<y3l01 g^t!S(538)l Hlg8lfe 316131(536)011 ai<y3E2 flIgglP. 

E I2e SS8ia. gj^ 1(552) (554) (556) (558) S gjS^AHa (500)2J gs^6!S(53B)B 4=6181311 SP. 01 

gj^gg i}(y3i (560)011 iiigaoi. a g^(552)g ^ M^dinaai ojmis)^ saisp. oiai&i wiSs 
s. a^as(562)i 4'a3ioi i aibis pn Aiai:(568)oii laiag 3i6?5ia o Aiai^ pn Aia!:i:(578)0ii 
PS laiaa 3ia8ife qpsk a^sxioii cHgtip. 3i6f3i(564){566)oiiAH 3iaaa. a g^s mi 
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01 >-CH"i! a (570)590) Oil 2I8H 1992. 3S3I(572)(582)0II 21611 g^SD. eS3|(572)fe 1/1212 XH 
Si cosUt f57im S^AlSli 3^3l(582)fe Q A!£l£ m sin( 0)t)(584)g 

£ 13S CDMA g=^t!31(600)SI SJ^g UEjyi QOIWZiaoiQ. ^=*=ti:)|(600)fe S ^LHOI 

oiSs6!3K604 ^'^pueos). aga^iii(H:'i(642) sj a^ai^#^Pi(644)a ssgta o| 

al5%t!° 1(606)21 S^^S(608)fe gaaW a^3l/*i!3l(610) S if?! gaife 331121 

ClWa aiOlH *^D1(620)(630)(631)(H1 HlgSQ. Pgfa ^^'^'/"^'f^^SSr^i^^fifl ^1^.^*1;='™ 

a eaa(634) s a^ as^Keas)^ s4hpi/4=<m3|(6io) si =4=6!:'i(620)(630)(63i)2i m 

e»aiLK602)fe TOD 01SS^PI(604)© SSH OiasH ^6!3I(606)(HI m^&Q. e»aiU(602)p gBH 

a tlSfe TDD 01gSi!3l(604)^ SSn OlfeJSn =;=ti:)|(606)0il gJ?^@D. TDO 0|gg«ii31(604)fe fllOl 

606m eJEIlU(6O2)0il gi,^A|31£m- g^teiQ. TDD 0|glti3l(604)fe ^gOl.tif-? 

i iei «ioix-i£Pi(636)2i Hioi mwi. a^a^ s^3i(644)i efEiiu(602)ffli ii.^Ai3i3. 

^4=t!3| (600)31 Algafe SX12J 3}A| SI a 01 AlgBfe §21. 2JEim(602)ffi Ol^SD 4^6! 31(606)011 

stfAisiE-s; §^ma. 

4.Mm^m SSH "^'ilS tlSfe IF ^m^S. aS»aOI. *tl3l(620)(630)(631) 3! 

(610)011 a^a^l ?I6«. OlfetSD 4'<y31(606)0||A1 lEH^ail ClXjgS eSlSD. ^'¥1 
4'i!3|(620)(630)(631) S if4!!PI/4=6!3|(610)011 iJ^S CIXIl IF 2g ^9 &'A|0|eo||/H 31X1 

5oii a8« ass ef^»3f chshs as atsgei astgsissHs^a s^a ass segjp. 

□ Xl§ IF aSfe »IOl*iai3l(636)0||Ai ^SS mwaSOII ^'?l 4=6!3I(620)(630)(631) SJ 

&4!(3i/4»a3i(6io)oiiAH xiaiaa. ^4»a3i(6oo)3f ana sj pgnaoiiAi s^tspi rasoii. 

efEllU(602)g mm S2}5!£S §a8l31 ?|SH. fllOlxH£|3|(636)fe asai^l^3l(644), OiaS3 =4=a 
31(606) Si TOO Oll§6!3l(604)e fllOltia. 

3f?l4»a3|(620)(630)(631)fe SSlfe ^^aaSSI PN Aiai>:§ 3ta IF aSWI CHoll *^g!a. Sf 

2* #4=^31(600)31 ^2IAl=?iS2| DSaBCJl^OllAI gsigg. PN Alf!i:fe 11321 Qg gOllAi aSS 
XlOireiSH AlgE! l-HaEOIQ. 212}. ^4=^31(600)31 ^S!IAl^g2| SgaCH^OII/H gSfSlS. PN A| 
Sife ^LHAIiSOII S?Sa PN Aia^iOIP. 1*?1 4=a3l(620)(630)(631)21 S^S ^ 3||2| =1!^ 3S 

s^a 9ssi@ a^Qioia asoia. g4!!3i/4<y3i{6io)b ssief 3ixRos¥a s^s □ 
s Qg s£ xis asa as 3ixRo£^a asa ctg amioii cut! 31x1^21 4=a siaas2i 

SSAI2l(noniinal time) ¥321 A|2}§^g g^tlQ. g*!i3|/4=a31(610)fe gSAieifiClfe IDiraS S! 
6|fe niSSJ ^SefQ. gi!!3|/4=a3|& asa XIAim^ »IOlJH£131(636)ffl ?lg! 

^fl 4=a3|(620)(630)(631)£¥a ¥Saa aiOia aSfe CISS §if3|/Q3CH(632)OII gJ§?@ 

5 Dgja aif3i/a 30(632)011 sioiAi. aioia as^ siaa suaoi, 3 gaciioiaa 

SMS Oliaglg OlgSIOI ^Sa^ ^ ClXlg a3a(634)(HI ^^BQ. ClXIl a3tl(634)fe CIXIl 

asa as se© s§?a(646)g ssh ai§ji ejafflioii(DiEAi)oii g^eci. g^a(646)oii a 
Aig» eiaiHioii^^fe ^liuiEg 3ia eSEii!. se^ gsa 2ua si sias stfe oioiass 
sfe :i:ni3ia as Ai§n eiamioiig 3ia 4= 2iP. 

^yois^2£¥a asM a#si3i 9Isiiai. Aiexi ejQiHioi^^oiiAi 4=aa as^. Atg» eiaioi^i 
oiiAi ax\m SEHs ssa Qioia sfe ^^^aia aoi. cixia ^as Aigxi aim e3ti(634)oii a 
cixii aaa(634)oiiAH. a asfe ^ssjaoi a -a 3^31(638) 011 s^bo. a#a£3i(638) 
fe gjsia asg anass ^sstsm ^ssis as*i pn eisass esAigiQ. oi3iah. pn eis 
asfe oig^oi gfaa coma xHtaei pn m^±j\ ab pn a^m Ais^^^g sfbci. pn si^sa 
te Aiissi =u3ixRO£9a ^LHois^oii a^aoixioi, Aiii:a2£¥Ei 4=aa ^. iifl 
4=a3i(620)(630)(63i)s?a »i 01 SI £131 (636)011 oigawaci. Mioi*iai3i(636)b PN §ag as 

"<53l(638)0ll aSliP aSa531(628)011AI S^S PN QSaSfe 3^3^ XII 01 31 (642) Oil S^SP. 

asa^iiioi3i(642)fe iiioisiei3i(636)oiiAi 4=as sgoii msi. oi-i^°i asa^ais§ ssgip. 
a^xiiwsgs Ai>:g°£Ta *aa s§oii iiai flioi*i£i3i(636)oii 21611 i,'aa3iu, se^ iffi 4^ 

a 31 (620) (630) (631 )S SSH Alig°£¥EH 4=aS QlOiaOII gS8l01 iS2| 31S0il [I}21 
aiWa £131(636)21 iHEfllOIOII SISH a^iSaOlS 4= 910. 

&S:& asfe a# a ^ MICH 31 (642)011 Ai g^aoi. a asffl g^eioi if ?iif4» ass atiAigife a 

1^31(644)011 g^SP. 01 IF ?nh4' aSb a^g^3l(644)0l|A| §?^aOI 0|gea31(604)0ll 

g^aoi aEim(602)i men a^ap. 

0|gga3l(604)fe gXia 31°S. E 21011 a -1^ POlOia^S UEJidlP. 0|g§a31(604)b mjoi 

Efe ^ui3i7;R°sYa as(i604)g 4'a3ib e}Eiiu(i602)i ¥afsia, 01 asfe 
^4'a3i(i606)s asap. S4'a3i(i606)2i moife e 2. 9. si iooiiaie gset dia &01. S4=a 

31(1606)21 Sa¥(l608)2} 4'a¥(l6IO)^ &aiU( 1602)011 Sil813|| g^AI3l31 Hai&'2| EJOIS 

g 3,'Aioib iis^ 10131(1624)011 2I8H oi¥oiap. siB a23i 2} Ell u( 1604)011 4=aaa, 

i?l*l(16l2)fe a aSM Xi^ it012S g^31(1616)© SSH g2!¥ni4= PSB<&3I( 1620)011 E©A19IE 

m s^fghp. pssa3i(i620)oiife aamoi ga3i(i622)£¥a wisafe S4»s!ej 3i5?m4'3i «is 
ap. 

aSS*|2| ?a011 aOIAI. gJS^ IllO|31(1624)b 2 ^31 (1618)21 ^4=a3l( 1606)0 §6H 

eiaiu( 1602)011 gi»¥ni4= asaa3i2i a^s siS6i3i ?ioii i5i?ia(i6t4)§ «ioigfp. ffl£iAi, 

XI (1612)( 1614)21 flXlS mOI&oSMl. £tEflU2l Dig Aieg SlgSlE^!-, aSSag giSOl M 
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^ystiAii&'(7oo)3 aoioinae upyia. 2?aiu(704)i sjfe ^2i:ixi^(702)s ^aoi-s^(706) 
a Sfysta. as^2£ agasoii/d s^ast^ asHses as(708). <y(7io) ^ s(714)oiq. 

a(714)UI0il/d2| =LH§(MAI±aS ^mOll^(720)3> §-i!8(fe ataiU(718)a i='fe ^LH3|IR(7)6)g 

sef&a. 

-^-21 ?l XI ^(702) oil AH 5!Ma iJS (730) (732)1 ISSlfe tt(710)(712)a EfOI. (708)01|A1 XtaiS 
aJMSIfe (ySS(722)(724)(726)728)S E^&Q. Oiag! eiAt tlSl OI2I0IIE, ^SJOI§^(706)01IA)fe 
S(714)U0im ^LHAIiSS gaSlfe (yS(734)(736)l E^&U. 

t!§l(726)(728)(730)(732)(734)(736)S l^S<yA|:i:&'OIIAI glUStfe QSg} t!S2l Sg§ UEItfa. 
CH? fe»«l5|Jll 0! (iiSia ^ ;H°J t!SS!2£?Ei a^a2§OII£ g?6l2. ^U)0IS^(720) 

Oil SHfe CJg ?l&>a3!lffl UEjyjQ. 

Oia as 4'SCilAI. fej^ej t!Sa(740)(742)S S6H ^UIPIJ:R(716)a ?LH0l§^(720)2t2l 

gt!«iaoii/H ssoife yam «i?i3Pi ?)ai ais ^issici. oiii §oi. oi ^i^g nejaaia s& ^ 
aAiiSLHoiiAi gf§aoi ys MaM ajeispi ?|6H ^mstiAi^^^oi ^si§tiM±mm 2/aiomi st^ 

2!0I SaiefQ. J\\UD\. 01 Pl^e -^2IOI1^(706)]!J ^a3|XR(702)2t°l St!S3Uie| SSH 4861 

E^. g2!S£ 2>soi Kfe xHae (ysispioii sai8(p. ifinaitfSEfe ^sisijAiigsi aasum 

DiaAOPI ?1SII Algl ^mSilAliSUIOIIAI StlS S!aS§} gSIS gfXISPI 9ltJ Qg 

^yAi>ig(efe{ £XHSje!)2j e}^^ai4' ¥ife^§3ia m¥ §3iffl sesiE^. -stfAi^a 
3} §?i£ioiot e?Q. s s/sej em, e^ ee &'Aioiife g^g-<yAiigjoiiAi ^iisu 21 
□ . 

a^g} ^LHAiisa Pifeae gasui ?i6h. coma s?iai stjAiiasi Aigaioiae ■^'SgjQ. 
aiois 2011 uisEife n gafe 253Ha ^a?ixRe ^auis^iaa g^oiiAi. ni3a'(picoceii) 

g^l UEttHQ. A|§ai0li32| ^-5Jfe}. 01 Al^igg IS-95 H52}0II (Kg gga AliSES ^tSSIK 
Q 01 AligSSj ^a^Slfe 244S°J lAI 3iejJ}OI3. 01 P|gJXl§S AliS ggSJ °' 80% SEOIW. 

^auiS9i3a 23is^c ois niasjE Egjaii as iih= 3.i%oia. oi Ai^igoi Efsoi iiig}fl& 
cHt'oii 3E?j fli§taa. 64S oi^ja :Jia»e8 aga ^uiAi^a'uioii/H xixis 4= aa. is-95 hs 
sfoiiAi &'$Ei bta aoi. aasjoi ^uiAi;^ig(oioia£-2Jsa)oim oi^?iai3i a-HSEg Aig 

Stfe ^UIAIiig2»01l oia ZfSl SliaAI9PI0ll SSot0. 64 a*l3EaM Xiei^iES a?12l ?IXIOII 



-^-aois^si 


^UIO|§^ei 3H4= 






244 


200 

(aajqMS inn n^&iq A^® inn) 


3.35% 


6.07% 


244 


400 

fsaaqMS ?nn D^^i=i ais ?nn) 


3.45% 


6.10% 


244 


600 

fag!3A(S 30n AIS 300) 


3.79% 


6.71% 



Eiloii 2£^H m 4= sisoi. ^LHiHaHi ^4!s g^Aiiiaoi ^aAi>:g §g2i ef 25o%s£i nis 

6tfe 2S SlggiQ. 

01 AjgaiOlflg ^ AI>:g!OI §gi ¥m4'C«^ 3J SSOilAI af^S OH. ^a si ^LH S!?iai StiLUS?! 

32ta snivel yae asspi ?ief ^Bg wiggta. oi Aigaioitsa Aiuaiefe =ui st! 
ui^?iaoii g^a ^a^Piei §<yuie9ia£ oi^oixioi. ^ uig^ja:)! is-95 coma ase? sens ai 
gstii 01 uiie?)asoi a§3} sjs 51 2am 3>&q. ^, -5-aLiiM9i3fe Mse* is-95 si ei 
aiHioi>:S Aig8ife 3J2S ?i§a2. ^a^ixRa ?ixife 3§aii ^aoi§^@ uie?i3oii e«Ai 
assiJii ssaoi aa. eai^ ^am^?i3fe 3iir§oi i.43kiii oi^a3 ^aois^ia -:^e 
31 oai 30kra/HAioioiiAi ssife 253na ^2imm 5&8101 :na ejEtiug 2f3ta sa^ixRg 
^EHoiiAi. ^aPixRa e>Eiiu oi^s le.o dss ?isa3. ^aois^a &9iu 01^° -adss 
3i§aQ. 2! ejaiuoii chsj sg^gj aEa ai^ei(RayieiQh)Pi ±isig} ^ Jiia Dg3s?i siuz ?t 
^s&'uaoii cHgj zfaesoiss 10.0 dBoiii. aa&'iiaoii itsDisis 3.0 dsoia. a 
as s ^atfuaoii cjiaH st jHa 2!Hmg sjn. /Hbii as gg^atoi 7.0 deois. pc g^ag ^ 
assaoiAi lo.SdBoiJi. aasiJ3oiiAi ladsoia. 01 Aigaioiae ee Aizfa 40% SE^t eaoi 
safe a^'soiiE g?8H2. 2s AI2J01IA1 gsol Safe Pissfct. oia as 3isa safe 
*jgg! Dioias<s §aoi 6ifli g^a e> 1/2S goia aoiafe sjoia. 
^a^a xf^'fe 9.6 kbps aaoii osh ai^iaaa. aaei EAia ys 9}bu ?i8ii ^Jiiaa. 
aea anises 01 AisaioiaoiiAi Aigaaem. cost 231-waif ish-ikegam s^s^a sEaaa. 
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0\D\M. 145.3S kni89l01|/H ^§3 31£?l£l (d)OII>«d 3S^fe!2{0ia. 

oiaisf Aigaioitf &9oii/d chsoii. Sijuis^iafe gt jhsi §; jh 

^m^'CH^LHOIIA) §5,»mfc 3(§@P. g 3H2I ^-UlAl^igg ^yAli:a^^ Efe ^L«AI:igJ3f ® 

2JA|^:e{2.K)ll e!££H glTM 3*XI StS MS ^21 Al :i:SLHOII ?l*iaOISa. -^LHOIg^S ^LH3| 

eiaiufe (Hs oi^E 3*^1 an. ^nois^e -stsa 3*fea. ^mAiisei Aiuii 
ej3s ioinw°j niaa^e 3m 120 dpi sm. ^2\ ^^3wm gsfsife ^uiAi>igjoii 2?23oi 
9.0 dB. aaasaoii/H §s}o(& ^uAidrgoii oi§.' a^saoi s.oaoip. ^ a' est,' §3011 
Ai ^yAiiigofl CHij ysssoias 3.0 cboiq. 

^uiAi>:a°j AisaioiaoiiAi Aigafe ama^g ^mois^ si ^u)3ixr2ioii s^'ae^t srasfb 

ass 3fSi!Q. ^2131715^ ^ ^-aOll^itS) SICH a! ^laife lS-95 3!|fii(budoet)OII 2)oH 

saaoi. 3 3i£ife loom oi8f?t a 4= asa. HMsm ^yoie^ -^ui?ixR2}a ^ 
lomoim:?! aAife aigja. ^uAi^aa AisaioiaoiiAi M§afe amasis osa ^'Q. 



o\j\M. ufe 3iS3iai(d)oiiAi gs^^om. xfsszioii/H 37dB£ 3ii(ya3. ^Ln&gwiAi n s 

£011 fefgmfe ISOim^EI 3^21S<0I0I1 ^g6^fe 657)tXI g?l5t ^oFc SiS D\m 'f' 2iQ. 01 Algal 

o\m\M ns 12-40AJCIOIW asofjii aa@Q. 

01 Aigaioi(3g -^-a3ixR3j c»4=a ^aois^LnoiiA) a^a^a ejsae ?i6h 2?a= -^a efs 
§jAi2}g uBLHb 2J sjiiH 125 rasi 3»fe i735msa ^^issf ui^^iaa gsfg sf^mao. ^aAI>: 
gjoi atas Jfoiiot oisi: ^mAiiaoi ^aAii^soii sgjsp. s 24^ c«H2j°! ^aoii^oii am 
asa^a aasfis upts ass. /(Io+No) eswi a^isf ass poa a^oiiAi aas esi 
□ . o\D\M. 2!a<ysoii cHgi a6(fe ag^bioi3, lofe 2>aaiffloii!. Nofe ^3(5)2! aoi 

M Pl^Algf inOI5SA). NoPf aiyoil ^^t^ aoiS ?(?A|o»tOI£a a^ ^esjeg ^ES! 5011 «S 

e!D. 01 a^ss^g as2!ss 21& si ^t^AiejaoiM toi^^i ssf^ss ji^ais} toisa s 
A18I3I nnsoii. gga 4= sia. 

01 Aiiaioi^a AiuaiaoiiAi. a^g 2.5 ms a xia idsa 4^S9J1i0 oh 1.25 msoja a 
sisjp. E 25fe ?-ui ^aaga^a sasssAi. oipiai, yei 2506g ^aa^aiisM. asj 
2504fe a§?aiHoiQ. 375 ms LMOii-M. ^LH s -^aAii^igj a§^amoi eiasjaa. a^sioi 

SXIfe E 25011 EAI@ ma 101. 0.5 s°l 3^^310)1 §OIPI?l SOII 414:2} lOOSia ?I6H 2g 

oig-^wi 5i§aa. 

01 AISaiOlflffllA). ^LHAIigJOIjAia TOO St!S5!!S ^UIPIXI^ 31 ^LHOIS^^OI aa^jE! sjags 

<ysa a^sffe as Q=?&a. & saisa aaiAieioi 201ns oii oioii asac! s ^^tisjisoii cji§» a 
a 2!agg 8.75 msoi3. i,»Aia<ya siagg 2.5 msoici. 

^aag^if uacji^LHoiiAH tod a^oii aigj Aiaaioiag ^uiAi>:aoii ziaoi ^s saa ^a^ixR 
ss¥£i sfe ae uptsp. oia 2im\ cusspi ?i3ii ^uioii^? ^ ^lhijiiroi ^a?ixRoii 1 
Piaoi zi&o\ siisjafe ass y^sp. ^a^gts aaa^uioiiMa tod a^oiiAi zjaass/d 
S2!8ife oia sia ^aois^eg ^UAiiigs sen ^ JHa aigjanf ijsigj 3ss ass zi 
?ap. asa ai usiia tod §t!a AigaioiaoiiAi ocAg^iatg ga 15 dBoiiA) £§ap. 

aioig 2011 EAia Aiiaioi<3a safe agfU^B ch^ohai tod Aii^aa a^sp^ ^atisacii^ 
oiiAi TooAiibsa a^oi p upsdip. oiag ?-yoi§^a 9ijioii ai6H -^a^iiRa 
^x\s. eioH ^ag!P. mm. aasiJii ?ixia ^a^ixRioii asii g/aa p^ sm^t a= efsoii 

E 39812. ^LH CDMA S:Hai SaAI^Hg a^gj SSI AtgSlfe ¥^2! ZfSe §3 a4:aAI9IXI 

an aii:U)e?ia g^i aaaAigjp. 

E i5fe pg iaAii:g3} gaisgoiai 4=S8Pi 9I6h se§} #ai a^^ia ^ga si^s upu 
fe ^m^ixi^ a#3i(90O)a a^poioia^oip. 902^ xisJHysa?i{9i2)2 

a<Mef4'Sapi(9i6)a a-M se 01 Pttoi(9i4)oiiAi Jtaofw 3 §as s^9(9i8)oii raggjp. g 

«5 904& SPIMasa^lSAI. 5a?<3¥S3l(922)a 6J3aj^PI(924)a 35! S!a£im(926)l IBH S 
S&SM gaAI3l?l mtVi g 31 XH a bis (920) a S^AI?) □ g3IB 31 tOI (928) Oil At a'H8.'4' 323E 

Ha3i(930)a g§?oii cm g?^0(932)oii g^ejp. sxia bta aoi as^iej coma a^JioiiAi a-M 

&'43Efe 6431 aOIOt gfP. 

*JS! 9060ilA1fe laiOIS »iyOIS(934)S ^'tfSIOl. 3a§g SS^fl ¥SSI3l(936)a 6J 2aJ?^3l(938) 

5t' gjsi o!aaiw(940)oii jaig&'ssAM. eiois wae a's&p. oi ojaaw(940)oiiA) s^a a 

£6!2g 3(a3l(942)01IA1 -§3E S/a3l(944) §^ QIAI0IIOia(946)g SaSIOl 3t4aia SSSa 3lt»a 
p. 3((y3l(942)a S^g a'!HaES}^3l(950)0IIA1 jg^a a4HS4= pa 3iaaO) S^9(952)0il flIS 

ap. 

goaoiiAife aaij saiaj 3iiias2(954)e ^^asioi saia §§?:ifi(956)3i sisaii ebis eis 

a E1IS!dlS(958)a CH8tO). ^S§J3|(960)0IIAI Sg^d! ^aSjaP. 9a2l3l(960)a tS^g 
3l(962)0aA1 SSAI9I3. g^-2JaeiW(962)0l|A4 2Ja£lsaP. eja£lb1(964)a m^B 31 
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tOI(966)0l|/d -S3Ea'a3l(970)SVE1 S^aU. CilAIDilOI<!3(972)0il/d GIIA10llOI(!f ^ MSJiSi g3E 

Ofi3(968)0ll 3iyE!D 3J<y 31(966)21 S^S £!^«|Old|e(978)a aiAlffll0ia(974)2S¥Ei 

£ aiAIOIIOIi^a S3Ei3 'f'timfe SEIM^AI(976)0II »|gaa. ^EIl?i!Ad(976)2J S^S 

gfa3l(982)0IIAi a-MSENa (980)011 A1 J\tiSlOi §5^9(984)011 HlgSa. 

§s; 9lOg QP3< a5§^aOI0IDa££A1. ej^9(986)0yAI feOI S^(902)(904)(S06)(908) 1H| 3tU 

s?ei s^a ^^^yeia. oi gj^ds^ &t!:3i(988)(9so)a ssh i-XHisa o-xHae 2,*2f s£i 
aa i-ai^2i s^s biioi>:"j!EaEi(992)§ samoi sgfPi(996)oii/d cos((ot) tissf^ 31(998)21 
g^itt esacH eiiy^K 1000)011 nigap. oih sai8i?ii o-isiiaa gs?s wioi:i:e!iES£)(994)s 

6101 sin(&)t) tJSSf a 31(1004)21 S^a eii3l( 1002) Oil Al giJaOl e.'<y 31(1000)011 HisaD. 
tJt!3l(1000)2| g^(1006)S fe'3l M-S;(902)(904)(906)(908)OI|A1 «,'Sa 3E1°1 =?^^ SAIS 
glQ. 

^^gf SS3I31 oiSOlXIE^ OIIJl 101. 3B31I011 21811 XlSiafe 0I^§ i.*:tA|3|3| ?|3HAlfe ^ 

31 gs;(9O4)01l EAia bia aOI, eiOIEldlffi 14.4kbps £ ^:1:AI9II1. SjOl 3221 S-HSEffl A|gol3l 
?1811 ^a!y^3|2| g^S Sii31l 61fe 3!§ S&'&Q. 

g Alia' §Sf01l 2i01AI. ^UI01§^ S! ^U13IXI^S 01 Al>:iJ01l ESBfe gfAia S3|S1 Al 

aiiS A|5fg?a E 22fe 2!«^S SAI3II1 ^UI3|j:i^g ^331X15 Sfe ^aOjg^OII e31A|9|fe S 
ee EA|8l §£?Xte(1700)OIQ. 01 SS?Xt£(1700)fe ^UI3IIR21 gAI2ja(1702 B31I). 

^£f 3isa2. ^ui3ixRB ^aAi>:aa ^ni* i{A|8jp(i704 eJii). Ai2i^3ioii (jif ^a 
?ni4> oi^s aAi&'ssw. 3i§ sis 2ia a^o i^ffe aig e^ ^ni4»fe ggsHaa. ^ui3ixr 
s SAiaa 2!fe ^m4= ch^jlhohai 3is ziaa^e 3*^ XHa Ete ?ni4'a sxi 

gia(i706 9311). ^Di=}» ^??-s iisijsa asoii mei, ^ 3[§ agj xi§!<ya3( ai 

>:sa eoi a ?m4=g aeisssw =4^ °iu. ^ 3ui aaa aiisesw. mms axH2i 
ejsa 2FiU4=gs yssi3i ¥i8n ussiJii aaioiea^ q4=2i ?ni4= eyEaia 31x1:3. ss^iss 
^aao. gse siegi ?ni4=2i -^s^oi aaaa. a&'2i ?ni4=ga aasfaa^ xig^jos a 
eja3(i708 S31I). ^^o\ C1A1 aaioisact(i7io S3ii). assies i708 93iioiiai tjeia 21 
fe'a ^m4=^ ^aAiiaa ag*»uaoii/H 3is s(g eias 3ia ?iii4=oia. nam. 2i&»a ?ni4= 
31 a^a aasuaiB ?ei43i oiy 4= aci. snusia. siaa ?ni4= ?bi4= e 

MB goii/H gea ass a! ^asaaa oii^oii 3isoi3i ragoiD. oiaiAi. m^si ?ni4'S ^ 

212} ^01101 ti\S.± ag/Sfi!a3t £!9!a3 Al§§ 4= 2ia. 

S!9 SIMS 5jg{g} XH^ Efe ?ni4«3| tteias, ^LH3IXRS 3 ^ni4»£l giJac ?-a3|XI^ XI 
St'Sl BHXl61£-!q AIEg}Q(1712 9311). oi2{ ^-a3IXR XIS6IS3I SS^JES SfOIXie. ^U13IXI 

^8 ^a3ixRoii §3iAi2!a(i7i4 9311). giB i3ia9. ^ui3ixRs a^ia ?ni4»3i afe'a 

4=£ 0l§§ 4» SlfeXlg efojspi ojSH ?m4= S»aB a^SlES 3,'AI§}a. 01 §5}g 17169JI0IIA1 

4'SSoifeQi. as ^a3ixRa ua^g ^ssm ^ui3ixroi S3ia ^a3ixRos¥E:i a^g a 
i)6ife ase SLm&a. 25s 3J sii^ygioi s^ai ys3H e98toi(i7i8 93ii). 92.' a 3ii<y2{ 
01 ssoi yxi ^ui3ixRg aagfio 3j e 2. s 9, gj/Efe e 10a TODHaiae Atgsi 

01 32!a Xisasi 2^8131 A|5{eta(1720 931l). 

i7i893(ioiiAi 3§a bia aoi. a! 3iiaoi S3ia ^m^'a a^ainoi sg6i3ii yxi a3iu. e 

te 17I2931I0IIAI =UI3IXR0I ^a3|XRa XlSdJSm ^Xl §?£} 3?. 1706 93II01IA1 ^U3IXR@ 
ggj ^014=01?^ Efe JHBa ^gfiSliaS i!;?lSe}a(1722 9311). II ^. ^LH3|XR0I ^ni^'G^LH 

oiiAi 2S ^aois^a a^ai^s i^Aisia ^sgfa( 17249311 ). 95,' ^^4= cH^a u a^oi 

61 ygXIg &t98101(1726 9311). S^8I ^U3IXRS M^Si ^II14=a £ 1. E 9. SI /Efe 

E lOa TOO HaiSM Al§8101 ^UI3IXRa XiStlSl a^813l ARh.»Q(1728 9311). 

ojo, ^wgi ^ii(4:Q|Moj ojgfifiiaoiiAi zieaiaioi stga m^sim S2i8i9. ^, 1726 9311a 9 
9ga g=oi ys a§?ai@!S 3ixiii axi atea. -^-ui3ixRg oi§ 3i^et sjiigj si&»a 2Fni4>§ 

a ^-^ES^El aSSf ?m4=e JtllA|£8l3l ?16H 170893tlS asoi2}a. 

E 23g ^yO|§^01l E^m 931811]. ^LHOIg^g ^a3IXR Efe ^a0l§^t!S0ll §3|A|9|3l ?l 
tf $Aie EA|§! §S?«e{i750)E0|C|. ^LHO|§^0|| a^l ei3lefQ(1752 9311). ^aAI;!;Saa ? 

nt4»ai^g 2iAigta(i754 93ii). &'9 ?-a?iii4»3i ggei ai2?is! SAiaoi. aaa ?ni4= e 
Maa ^ejoi stsaQ(i756 9311). 3 ^. a^a ?nt4= Efe »i^a agiifgafe tiejapdzse 
9311). s!9 aaa ^ni4=3i tjejas. ^m4= gaioieaa(i76o 93ii). bia ^oi ? 
m4= ^-^s ^ysjES s&ejci. ^& siaa ^ni4=a asi§<aa3i ^y^ae. ^mois^s ?ni4= 

QtejLHOIIAl 31S ag} dSOII S31A|?JP(1762 9 311). -?-m3IXROI ^aAj^iga ilda ?II14=01l S3l 
aOlOt 813! ragOII, ^UI3IXR8 ^LH3IXR XISSEl gi!|8l3l A|5}g}Q(1764 9311). ^y3IXRa 
XISaS31 &4!!aafeXlffl B96101(1766 9311). SgSjog giiiEIS. -^yoig^s 

0I15?S ^U13IXR0II CH^ -S3IAI9IES? 011^5X12! HI 01 g 4=^e!C*(1768 9311). S3|513f 
S»Sa9 ^UI0I§3S SXI2E0II Sgjgta(1770 9311). 

3eiu. 17669 31I01IA1, ^§13 ?ni4'a agfgfuaoiiAi ^mxisasa e^soi &s^°s. oi^oixixi 
Sf29. ^mois^s (yeja ?m4'a Kansas i^issioi xisasa Aisigfp. 9 
e; ^yois^oi ^gfsaaasEoiiAi ^y xisaES sgsiss Sffexis tt98ioi(i774 93ii). sg 

ij°£ Sa°9. ^LHOIS^g ^yXIS3EM ^31SJSS &4!!61^ ^Js fig}81fe ^XISEOII ffi8!§? 
C1(I776 9311). aaiU. 17449311 Oil Al. ^UOIS^Oj ^UIXIS3ES SiSJg,' 4= EJ29. ^UOIS^g 

^^ss^Ei £i6ia aas ^Ei4=ffi id^Hsiot. ah@3|| d^ia ^014=3 aasDae 31x12 xiss?2 

£ IHAISI6I3I 91oll 1758 93tl£ aSOieiQ. 
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B SSOII/H= CO«A ?fl|5iO£ is-95 ngetOII 3l£3tb AligJOil 2!goiaJiei. ANSI J-STD-008 

2j ?aoii oisH y«ioi as6isxi2}. s ass 25! Qg s<MAiia>oii/H gatojfe afa uioii/h §iJ 

& aai 31X13 MgS 4= 2i3. S(yAI:^;gJ8 SAfg" S^AliS!. ^8 a^A|>:g3J 



1 

bliS^ LHOim gsf 3lfeg} -^LH COMA St!AI:i@iOII 910{M. -a4=6!?l: OIM^ ^4= 

2J 4S2?n»4=10 §S813I ?ie! flll^Ilt4» (J^a «l2?m4»Dl^g SAIoPI ?|gt 4=9; 3=' 31X1 
^ g4=iJ?l 3! ^31 01-1-^ ^4'6!3l2tOII gfgfH StfOII A|gl ^4=2J ?a ^m4=ss?e) §f 
3H2I ^a?W4'e asjSI?! 4»3h SKeJfe -?-UI COMA S<yA|:^g. 

2 

WI1S0II awA), lyji ass -Sijs aiss oigst!(Too) ssasje ^sss =m coma SijAi^i 



3 

»i2i}ffli sioiAi. 4'3i TOD 5S«8 feoi g! :ii2i ?e ^m'^m mm pixr ^4'(y?i £fe 6/3i oi 

^4=4J3| 9Efe ^31 011^ ^t'PI g°l olUOIIA) sal 4»(yo(= ^^Sl^y: 3! fe'3l 31X1^ 34^(^31 
££= 6f3| Olg^ ^4J3|2| Sae ^4^6161X1 aH. □idOII ^31 ms. ?Iil4=S0ll C«g} Al§ SE 

2!ag ifAiaife 2/Aisiae sast^ ^ges sife ^lh coma SijAi:^:^'. 

S?8f 4 

flllSOII aWAi. ^ag6!A|>:|ijg coma WI E31gi AliggJl sgo£ shfe ^LH CDMA SiJAIiS. 
5 

flusoii 9xo\M. mA CDMA SdAirigia ^21 coma Sid Alias IS-95 Oil 53iE} Hsgfoii taai §st 

^S°£ 8lfe coma S6!Alia. 
6 

aUSOII SiOIAH. =UI COSIA g-t!AI:i:a3l coma §<MAI>iBg ANSI J-STD-008 S5&0II ViiSi §S}ef 
§ ^S°£ 8(fe =LH coma g6!A|ig. 

7 

aii&oii aoiAi. &UI §} 3H2I ^a?ii}4=3 <y6!ioii gso^ol. ^di iii2?i»4'Qi^uioiiA) siast^ fe'^i 
g} 3H2I ?iii-2| agfiJiiasgi tjessife <ys!4'eg a sastfe sjs ^ses sife 

coma SiJAI^a. 
8 

fliiaoii 9io\M. ^4^21 ?a ?m4=fe AjgsjE^j ^m^sg ae ^sss ai^ 

^LH COIW StlAlig. 
S?8t 9 

flIlSOII 2I01AI. !^4'2I $a ?m4^fe 2»aOI gjfe ?ni4=ffl 5&'8lfe 3)8 §S°S 5l& =U) 

coma S(yAI>;^. 

10 

anatisoii Qig} xiii^n»4= a^m □SDaiiscii aisf «i2^nf4=m^g AfgoF^ »i2 coma ¥(yuis 

?ia2J AlbliiSSj uoilAI §S} Pl^tl coma me?iaOII SiOIAi. JIXR ^4=6!3I; ois^ g4=<y 
31: S! fll2 CKJA ^aUIS^iaOilAI 4131 3IXR £fe 0IS^°£2J Zl^e 5J4:2l Al U 2SJM . ^?| 31X1 

^ g4»ij3ia &3I ois^ s4'(y3i Aloia mnE m coma ^auig^iaa s3iai9pi 9is} =^91 

S&'Slfe 21 ^S2£ 8ffe COMA UlS^ia. 
11 

flIIOgiOll aOIAI. ^31 SiJS §3|A|9|3| 9|gf 4=9S ^31 fl|2C0MA 9<ymM9ja£^Ei 2fa<ila31 
31 0I§^ ^4>(ii3|OII ESI cm. ^31 2}<at!ffiffi 4=6!5K>1. fef3l SjatJSSJ «|1?I4'§ SSolfe fe»3l 
0I§^ S4=<y3|LH01l 2ife fll19l^ag3l: fe'3| 3|XI^ s4'd!3ISVE1 a$(iiS3f fe'3l 0|§^ S4=t! 
3I0II Eg§ OH. fe»3l aSdSl 4=<y6IOI. ^31 ag<yS£i fll2?iag SgSlfe ^31 0I§^ ^4=6)31 
LHOII 2ife fll2?l^3g3l: &OI X1l1?|fer2l fll2?l^2}2J ?)6K)iiaiS 3llfcf6l3l ?|g} 4=B: ^31 OIS^ g 
4'<y3|£?EI ^31 3IXR ^4'iJ3IS feOj ?I^0IR11 gt)3l3l 4^9: St' ^31 9l&'0liail H^M 
3131 ?|6H ^31 31X1^ g4'<y3|£9EI 2^9 t!S2J BOiejg- 5S6I3I 9)8} 4=^^ SgfSrfe 2§ ^ 

s°£ mfe COMA uiE?j3. 
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S?S 12 

!^ Olll^5?iuiOII site fln?I^SS?l: 2JSt!S3( feOI 0I§^ S4=tl3IOII £gg OH. ^IXI 

3IUI0II site fli29ifetss3i: «ii2f<ya£a y^i »i2att>3E 2)011 ajttaE ^oim Jiitispi 9ii! 
?)3f 4=9^ sgjotte 20 ^ses 6t= COIM 9<y uis?ia. 

13 

aga tisoii cn2» iiii^ni4= cii^a QSiiatjaoii iii2?m4'Cj)^§ Aigoite fli2§t!Aii:g2i 

A1bl>;a^ LHOII/H #2} PIfee? etlAliBOII S(0|A1. s4=d!PI: 0I§^ ^4=<y3l: »l2g(yA|>: 

soil Mgi! aElOII £!Ja81te ^-4=21 anySElS ?I8H HI1^m4= Oi^K HI2^m4=CH 

SAISPI ?ie} 4=9: a ^31 g4=t!:3l2J fetPI 0|g-5? g4=(y:JI2f2| SiJOII Algg ^ 

4=2) aft!3El gOHAI gi jhS) aft'aEl ide!|o)3) 9)2! 4=91 S&olte St!A|>:a'. 

14 

sag ^nj^CD^at ^m4»CHe^8 SfH. JJ12 COSJA St!A):i:gJ2) WUl:^ S^LHCWAI 1Z!:1§6) 

01 TOO SSS2S saa 9« osiia <ysoii chsh a?) assf ?n)4'CH^ ai ^su ?ni4 oi^os 

?0 dlSia 98J^m4'CH^e A)§ohte COMA §t!Alia'0)l 910\M. ^4'<y?l: 0)§^ g4=(y:?l: 

S! 4't!S)&Jg 3Jte ^4=°) S)dS- 3»te saOgJSS ^4=2) Haigjg §2)o^3l 

?lcfl H)2 CraiA SiJAIia°l 9ii 0)^1 aA|B):i) ?ltt aA|4=9: St' ^dSlidg 31X12 ^d5)te t!S 

Si 4=t!§l<yM ?)X)I! 4>6!8)te t!Sg §3|AI3)3I ?18H 3IXR g4=<!J?ia 01=^ g4=t!3l 

g fll018)te »1014=9e SS8)te COMA g-iJAjia. 

15 

ni14i!01l SiOIA). 2| SaiaS ^ Saia §2! 2!aS i,'A13)31 ?)g>. ^iJSIt!^) 4=d21t!3)te 
te. aAiafill CH 5§{8lte 21 qS°S Site COMA S<yAlia. 

16 

«1148.'01l 9X0\M. fll2?)XI^ ^4=6!312}. fll201§^ S4=t!3ia. fll2g(y§)aa fll24612J<!d3 SS8)te 

fli2^4=a<ds PIS 2:2<2j saiass fli2^4=2i saias ssist^i ?i6i) fl)2 coma -i-dAi>:g 
ej esi ?iu4= a)^§ SAi8)3i 9\& ji)2aA)4=9a. m^asi^^ 3)x)3 gtjsite tissj ii)24dii 

ids :)|XII1 4'iJ6lte iJSffi §:>IAI31?1 ?)6H feOI fl|2PlXR ^4=(iJ312) ^31 fll201S^ S^iij^l'a 
fllOi6)3l ?IS} BI2«I0I4'9S SSSIte M3 COMA gt!Al:i:gj°| Mm± a9?U)0llA)£ SSf3|§8tO). feOI 
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